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Abstract (Basic): EP 1003223 A2 

NOVELTY - Fabricating a semiconductor device comprises: forming an 
insulating film (103) in contact with a semiconductor layer (102); 
forming a first gate electrode (108) intersecting with the 
semiconductor layer through the insulating film; and adding impurity of 
one conductivity into the semiconductor layer through part of the gate 
electrode. Angle (theta) between side of gate electrode and insulating 
film is 3-60 degrees. 



DETAILED DESCRIPTION - ADDITIONAL CLAIMS are also included for: 

(a) the manufacture of the semiconductor device which includes a 
CMOS ci rcui t; 

(b) the semiconductor layer (102) itself which includes a 
semiconductor island on an insulating surface, a channel region and a 
LDD region; and 

(c) an electroluminescent display device having a pixel portion and 
a peripheral driving circuit over a substrate, TFT and CMOS transistor. 

The LDD region in the semiconductor includes three impurity 
regions, the first impurity region overlapped with the taper portion of 
a first gate electrode (108), the second overlapping with neither of 
the two gate electrodes (108, 109). 

USE - For electro-optical devices, semiconductor circuit, liquid 
crystal panel and other semiconductor electronic equipment. 

ADVANTAGE - Semiconductor device is highly reliable, at least that 
of a MOSFET. 

DESCRIPTION OF DRAWING(S) - The drawing shows a partial sectional 
view of a transistor. 
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PROBLEM TO BE SOLVED: To improve reliability of a thin-film transistor. 

SOLUTION: A gate electrode is formed of a first electrode 108 having 
tapered section, and a second electrode 109 having a width narrower than 
that of the first electrode 108. In a semiconductor layer, phosphorus is 
doped at low concentration via the first gate electrode 108, and two kinds 
of n-type impurity regions 124 to 127 are formed at the region between a 
channel-forming region 121 and n-type impurity regions 122, 123. The n-type 
impurity regions 124, 125 are overlapped with the gate electrode, but the 
regions 126, 127 are not overlapped therewith. By forming two kinds of 
n-type impurity regions, off-current can be reduced, and at the same time, 
characteristics can be prevented from deteriorating. 
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SflfE^ 1 (^y- t-EiiSii*3i'^T« mlfE^ 1 O^iS^^St 



(7) 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] Z.(DmUTi7T^y-^h^)i7 7.mW.m^^ 

izm^. mmwufzi'frhi o o:^esr®A'&ct^!c;^j: 

;^(C1«${I*^0#< OT F Tie J;oTJgfi)c^n'2). 

[0 0 0 4] 

[0 0 0 5] iZL5/5J. IS^s't4->'J=i>M*fiJfflbfcT 
FTttm^ttcCBT-^fdSfcL S I fiE\zm^^^n^u 
OSFET {^^^^^m^&^±.\zW^'lii^nfzh=y>'J 

Bg$n:^j:l/i|5S0. T F TTL S I ESS^rf^fiXt"^ i^ttt 
H aiT S -5 ,h S T V ^ ^ c 

[0 0 0 6] TFT<75m®'l4^rSl±$-tir^«ifi^I--X. 
GOLD (Gate Overlapped Light-doped Drain) -^L 
AT I D (Large-Tilt-Angle Implanted Drain) Ui^t)^ 

[0 0 0 7] m^lit. rw. Hatano. H. Akimoto, and T. Sak 
ai. IEDM97 TECHNICAL DIGEST, p523-526, 1997 J T«->U 
13 >Tfl^fi£Lfc-9-'r F'^*->'l'SrfflliTGOLDlf jg(73 
TFT€rl|iaLTt^^, 

[0 0 0 8] L*>L/i;5^e., |R]li:5:icP*$n/cG O L 
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DltitTttjl^»LDDfllifitClt'<T:t7«fifit (TFT 

f3^:ty'iikmiz$>^mizmn^ nm.) i}^±t<fj.-D-zL^ 

5 i:^^^>Fn^li*^*SO. ^(Drzl^C0^m*^'Z^^X$>r:>tz. 
[0 0 0 9] 

[«BJ^«mbck-5 tT-S^li] *%0J(iGOLDlllit 
TFTW^.-^^^tBb. ^tyW^^^'p-^a.. 75^^* -y 
F=^^^ UTKttOBl'^TFT^Jfet-r^iltSrgliltT 
-^-LT. ■^c7)J;e);C£TFTTlH]gS&Ji^^Lit¥^^^ 

[0 0 10] 

mm^M»:-r^rzisbo)^m ±mLrzw^m^M^-r^ 
mi$.-^ti^^»i^n\z'j-xmM^rz\t. f k >ffi^i: 
ic, ^^-v^-jptm 1 (D^m.'^$¥M(Drs\z 2mm(Dm i © 

^!^t)ffi«<i:I^L;^«^€:*-r^i^^ffi« (^2. IBS 
O^Fi^i^M^) ^*T^o cn'E>S2. ^3C07F*6#)ffi 

[ 0 0 1 1 ] ^ 2 (D^m^mmtf- hmmm^:^\-i^r 
^'-bm&.tmt<i.-::>rzis.mm'^m.mmx'^o, f 

^mmty- hm®tmu^tj:^^{&m&^m.mmmx$> 

[0 0 12] uiD. y- hnmnttf- hmmm^^t^/v 
ri^mi^mt^Sii'X^^^9.mx&'3x. ^m-#-m\zm 
^^w^Lx^^m^mf^-r^rzisbcDmmxs>^. 

[0 0 13] 2^%0^tc*iiT. f-hnrnt. f 

- F«1SJ^H«4'*0¥agP75^e.^^-#JtI[R]*^oT, -^-o 

j!iji/0^^®icM'>-rs. ^ 2 F« 
^d^^.^ 1 <D%3.mz^f^-DX^m-ti>z.titfi^o 

[0 0 14] *%BJ(w*3l/iT. fficDy- FMOlffiKtC 
*3i.^T«« y-F*eiiMliffET^^l«y-F«1Si:> 

m 1 oy- F«@±{rfl^fiK$nfclB 2 (dV- f«®*^« 

^m(DmXh^y—''^-ittU-:)X\'^^. te*. IB 2© 
f- hnM\t'f-v^-)V^'^\^(^^ti^^ 1 (^'^T'*- F«®J: 

[0 0 15] iiew^B^roy- i-m^i^rW-r^^M F 




< II 



[0 0 16] :^^mzW^^Mmhy>^^X^\t. 

m\z2mm<ni&Mm^m.^mm.^^-r^^iir\ mos 
FETicEg^T^. $ ^trtt^n£i,±cDm«'t4^*■r 
[0 0 17] (^%BM(Dmmhy>i^7.^(Dm}^) m 

[0 0 18] ±a!Lfcj:pii*%Bjtt> m2^nmMm. 

[0 0 19] 113 4 (A) . ttLDDfl^ro/il^n^^-^- 

^-)vmT¥T(Dmsmx'^'o. nm (b) ^©mawtt 

(y-h«£EVg*f Kl/-r>«8ifld!tt1t) 
tC, El 3 4 (C) , (D) «jfi^CDLDDflljfiC5«^Sr 
S^L, El 3 4 (E) . (F) «l.^t3i$^G0LDlijftcO«-& 
03 4 (G) . (H) \Z^^:^%m<^nJ-^^}V 

[0 0 2 0] ll®4^t3*5l^Tn+ \-i'j—:^W^^ 

fz « F U"f >WM €• ^ L , ch anne Hi^ -v ^- )UJ^fiS(.W$. 

[0 0 2 1] 034 (A) > (B) t'S^f Jc^trLDD 
/O^YiV^*^, :t7«g!t (TFT:^^:t7t>i^j3ab?.R#ro H 
I/-r>«SS) ttiS<, :t>«SiE (TFT;0^*:t>*^JIt'^ 

[0 0 2 2] h:t-A*-5"yySOLDD$: 
4 (C) . (D) ) 

[0 0 2 3] LDDmm^y- hmmt^-j'^-^ yy 

Lfz^-Z^i-yy ■fm<DL D D <D?^^^-Z>T F T^ia 
(GOLDlfjt) (03 4 (E) , (F) ) Tfe?)*^> 

ffl$!l -ri) d i: i:: ^ B ^ ^ fcif iS t o T V ^ ^ . 

[0 0 2 4] z<Dm-^, 7f>mm.<D'^it^±6i-izmA.^ 

[0 0 2 5] ■?-L.T. *:%BJCO^ifi«0 3 4 (G) , 
(H) lzijk-rJ:oiz. y- ^«@^:^-/^•-7yyS-a■ 
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$ < T -5 :i t °rtg i T'J: o ;t o 

[0 0 2 6] *atJffiAttll3 4 (E) , (F) (C^L-fc- 
J; ^ /S«ifiK)«^l'<sja^^7«at^^*i^ < ?^Co T L ^ -5 
^:;^C7) J; tcJtfiJ UfCo n ^-;i/MT F Tt^^y^m 

ft©«BE7i^EnJ3n^n^o ^C04^ffiTHl/-r >M^^C7'v 
[0 0 2 7] :i(75B#, LDDMJttCtt7fc-;U*^BjlE$n 

fj: C/jN^gc^-^- U T J; ^«§l!SgS;^^}^fiR ^tiT U ^ 5 = 
[0 0 2 8] *lliPA«, :i©J;5fJ:a8iESSS&^it4'T 

[0 0 2 9] 

[^0J<7)IIM<^JK^] Ell~S7^fflV^T. 2^%BJ<0^ 

[0 0 3 0] WMWM 1 ] *^SS^Bffi«*«B>« ^ T 
FTtCjifflU/ifc«T^?)o HI ~1S14 ^ffll^T. 

[0 0 3 1] s-r, 1 0 0 ^BicTifiK 10 i^m 
f^L. rmm i o i m-^<D^m#m i o 2 ^j^^ 

•r^= 1 0 2 &«-3T«t61 0 O^StC, y- 

F*6^1K<hfi^*fiiiiliS 1 0 3 ^J^iS-rs, (0 1 

(A) ) 

[0 0 3 2] S1S1 0 Otrtt, 

^i^-F (PET) ^(Dmmm^m^^^z.t^^'x:^ 
[0 0 3 3] TtttflS 1 0 1 ^m»-m 1 0 2 

0. S1S1 0 o±trfl^;5K^n^^^«#;IK(^S«tt€:i^J6 
-5fcs60BiTfe«c TttMl 0 1 ^<t:->un>M 

[0 0 3 4] Ttfelil 0 1 0R^M;^ffittCVDi*-^X/-? 

>:o 0 3 5] SAc. Tt&Bil 0 1 (c«±f2(75«tS^ei^M 
fz<<-fX'U < , 37 > /7*X5^ > -> U ■tt-'l' F;^<c cifCD -> U 

ii(D^m^^&tj.^o)'^n^s^'&Tmiz. ±tmmmt^ 
m^±.mi,zmmLrz^mm^Ti&fS^tLxm^^^:Lth 




I I 



[0 0 3 6] ^mi^m 1 0 2 (Dun'p^^^B^\tT f t 

•7 - -i? A-^gStt -> U a > yjU V - A €rffi 1.^ ^ :i i: 
-e#So 0 2CDP$ttl 0~1 5 OnmtT 

[0 0 3 7] mU'mi 0 3«TFT(Dy-H*gi^lK<&« 
fi£T-2)MTS)0. ^fti/iJ=i>. Sfl:->'J=i>, gfb^ 

[0 0 3 8] mmmi o sw^M^attTny^xv 

CVDte, ECRC VDffi^!:<i:{t:^Mffla (CVD) 
XA°-v^'ffi#<^#)SatBffi (PVD) ^fflV^ntt'ctVi. 
[0 0 3 9] iSeiitMl 0 3±trtt, ir'-hmm (y-h 

mm sr«fiK-r^^ 1 «s«Bii 0 4, m2(Dmn.mi 

0 s^mr^. (0 1 (B) ) 

[0 0 4 0] ^1 «««M 1 0 4 tt5^-/N°-gP5r^-r-5 
m 1 coir- 1 (Dtr- hlHia) 1 0 8 ^r^fi^T 

*^*s^n^o m^it. i7PA (cr) . ^>^;i/ (t 

a) (ffifiXlt*^* 5 0 m±) U> 

5^^'> (T i ) . ^ycfT.v^y (w) . ^u:/7'> (m 

[0 0 4 1] ^2 ®^«fli 1 0 5 «^ 2 (73^- htt@ 

(m2c7)y-hES«) 1 0 9^1#)5XT^JlT*o. t;1/ 

S-r^A (A 1 ) . ^ (Cu) « i7nA (Cr) . ^> 
(Ta) 5^^> (T i ) , ^yf7.7-y (W) . ^ 
'jyx> (Mo) ^^^^ (ffifig it*^ 5 0 m±) <tT 
'J >^'a*-rSnS<D->U vUit-T 

i^2ro»«l^ttSl^©/'?^-n>y(c*3V^T. x-y5" 

[0 0 4 2] «BJx.«, mi^J^Wiil 0 4/m2CD#tt 
M 1 0 5 <h bTtt, S i /T a . S i /T a -M 
o-&^> Ta/Al. T i /A 1 > WN/W. TaN/ 
T al?®ffi^^^^:b-t±€rili^f ^Ct^^T^S. Sfc. « 
!f4©S^-r%te<^Ji-^>i: tTffifii*:^^'^tf en. m 2 (75 
1 0 5ttT^l)fcWStri^CDffiii. '>;^cj:< tfe^ 

1 ©agmsi 1 0 4 =fc 0 •>- hJ6tn7)^'ii:v^W!|sftT-5 
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h^i^fcSbTS)^, ^ 1 WiSttSi 1 0 4C0ff$ 

lilO~400nm. ^ 2 0^«Mc^)JP$ 1 0 ~ 4 0 
Onmtb, gMJ?ro-&H-*^2 0 0~5 0 0 nmlCTi^J; 

[0 0 4 3] ^2(DmmM \ O 5±tCUvX 

Xi7 1 0 6 ^fl^fiXT^o h-^Xi' 1 0 6 SrfflV^T 

|g2CD#«Ml 0 5^X-y^>^bTm2 0y-F«@ 
1 0 9 ^J^fi^T-So X-y5^>:J^ir«^:^14©'::7x-y hx 
•y^>i7'SrfflVin«'J:ti, S^c. ^ 1 CD®«)^ 1 0 4 i 
x-y^>i^®^Jt;^»t<i:ns^^trtt, K5'^X-y5^>i^ 
^fflV^^HtfcT'^^o (El (C) ) 

[0 0 44] |Bli;Uv;x h-7Xi7 1 0 e^ffll^T. fgl 

(Dmnmi 0 4^^:t5^x.y^yif (i.i*3t$^-7^-/i- 
x-y5^>i7') bx, micoy-h«S (^ico-ir'-hE 
iS) 1 0 S^fl^jST^o ;^j:*3, COTX-y^>^ffl(CffL 

[0 0 4 5] z.co:r-y^yif{zJi^. HSii^Ti^ 

tc. y- hmm i o s ©iwi^i^y- h^i&mm losizn 

^. ;i(7)x-/t-:fte«ff^b<«5^Jei,±4 5KKi.T 
©^H. J;l3$fSb<ti7ffijy.±2 0ftJ&!.TcO^ffl<i:T 
^, i9 7>^VjN$Vil5i:y- NmSl 0 8(©T— A°-SI5CD 

[0 0 4 6] ll3iC^-r=fcs)!C5^-/-^— T— 
-g|5©itiSWG. Jl^HGSrfflV^T, tan 0 =H G/WG 

[0 0 4 7] kvX h-7Xi' 1 0 6 ^l^*L., ir- h« 
SI 0 8. I 0 9^^7.i7\zLX^^i^mi 0 2\zWi& 

^0. ->U3>. y;UVX'>AiC*f bTtt 1 sjKtu^t 
$.0. AS6<JtCtt'J> (P) . (As) T$.-g)o p 

>. y;i.vx':7Air*f UT« 1 sjKtc^tSiO. ft^M 
tc«/3^n> (B) T$)^o 

[0 0 4 8] :i:iT«. U :t> F-t;>^!£tCT 

SjjPb. n-M©^^!^?!^! 11.11 2Sr}^^T 
;icD^J[lPXglC*DUT. n -^©IB 2 ©:T^Mtlffi® 

1 2 4. 1 2 5. n-^©^30T*i£#)MJt 1 2 6. 1 

2 7t^fctj-SnS©^S^#)WSS5^-^7>^3*^^tl?)o * 

m&<. y-hi&inf)^M^^Zt^^sLT\^^^o (0 2 
(A) ) 

[0 0 4 9] n- iJCD^ii5E!^ffi«l 1 1 . 112(Itt5B 
1 ©y- HIM 1 0 8 ©7^-/N°-gI5?rjl]lS-ti-TU >Sr 




[0 0 5 0] SIC, mmr^^oiz. n- mo:)^mm% 
m.1 1 11 2(Dmm^mt\^-\i>ifmcom^M!± 

0 s(D^-/^-miSLZsmmmi o s^mm-^^^tz^^ 

H — h:>ycojtjpi^ttj±td;4 O'-l 0 0 k eVtM&lzm 
httlSl 0 8 C05^— /N""SRc^ff^:*U 0 0 nxn^X^ (D^l 

[0 0 5 1] El 2 (A) Tti. n-Sc7)^St#)ffi^l 1 
1. 1 1 2tCi5V^T^l<7)y-httffil 0 8<^::t-/^*- 
i)^. rLn\t. ^w^^\z^)ytimM^t\rz^^f^^^t,\^^^ 

>c^jSfi»**^'^ 1 i^y- H«® 1 0 8 0^-/^-gPc7) 

[0 0 5 2] 1 0 8. 1 0 9 ^«oTU 

vXh-v-X^l 2 0^?Kfi5cT^o dO-TXi? 1 2 OtCJ: 

TXi7 1 2 0*^UT, Sl)^^:t>F-t:>^ffitCci:D 
nSC0^M^TS)^U ><&*#<*^Ii 1 0 2lC^JlJP-r^o 
(132 (B) ) 

[0 0 5 3] hVX^ 1 2 0 TBt^tlTV^fcf n 

111. 112 IcSKMt' U >^^*^.JP^ 
tlT, n+^CO^K^^Sfii^ffi^l 2 2. 1 2 3;0^^Ji^« 
$n^o Sfcm2(7)y-h«Ml 0 9T«t^nTV^;^c« 
1^1 2 1 tiIE|2 (A) , (B) c^mJfJPXgTU >:^>^^^^JP 

[0 0 5 4] "^fz. n- ScD^M#)tI^l 11. 112 
Ei^^t/^T. gl2 (B) (r)mtXiJiU'r:^}yi)mM^nfiir^ 

a^l$4^MilKl 2 4-12 1 
[0 0 5 5] ^1 C7)y- VnM 1 0 8 ci:S:^i:-:?TV^^ 
i^-n-^vf) LTV^^ffiJiS^^feffi^l 2 4, 

1 2 5^1n- Sc7)^2cO^^t)M®cJ:;^cC0> ^ 1 COttH 

1 0 8 t.m^'ox^^u\^^^m,^~^-mm3m^n- m.o% 

3 O^l&E^ffii^ 1 2 6 . \ 21hf^^. 

[0 0 5 6] Ti^D. g|2 (B) omVi-XM\z9ttLr>X'f 
-VWM^^7.^\Z\.X. Se^mi 0 3^X^y5^>^*b 
T. 1 0 2^ffi^g|^53^MtcEttS^-ttT*)fl:l>o 

[0 0 5 7] H 4 tC^-Tcfc 3 fl. m 2 (D-^^mmm. 1 2 

El 4 ^0 4 (A) - (D) \Z'j^\^. 12 1, 12 4 
tcA-'D^{^U7t. T'ctia. EI4fiti[il5^^nfj:t^A^\ f 

- vmm 1 0 9 ^^5^^T^^f4-^s<J^Ifl^^$nTv^^ffi:^^7) 

m 2 (7):^*^E^^$Ilt 1 2 5 fc$M^ 1 2 4 i:l^«T^^o 
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[0 0 5 8] 114 (A) \Z^>.t^o\Z. lg2C7)^Mf^fI 

^ 1 2 4 Atci^^t^ u >co?is^m 1 c;oy- httffi 1 0 
8C0t— /^-SRcT^Mffco^ftll^tiS^bTm^Jb, ^3 
CO^^^^fl^l 2 6 A7;?^b5^-\^^-;i/fl?^tI® 1 2 1 Ate 

mm. \ 2 4 AU >cojgS^^$:^[Bi(i¥±^ft:bfc^ 

¥i^ft^n;tU >cD}iSti5^-\^:t-;i/m?M® 1 2 1 
A;0^bm3<7)>FSi64^M^l 2 6 AtI|p]/6^oTigJ!)P-r^o 
[0 0 5 9] CC7)jy|-&. m 3 £7)^^tlMi§e 1 2 6 At3:fe 

i/^T, mn-)5n\z^mY.\.fz'rymmmM \ 2 gat 

^5(2±g-tC7^c£^o SAc, ^2c7)y-htt1Sl 0 9t-St) 
cDM^:^^*f'i'^->'^?^i5M^l 2 WhU^. 

LA«^2<7Dy-h«iii 0 9(7)f^-Y'^-;vfi:^F^co't'it-^^ 

[0 0 6 0] El 2 (A) 0'J>^}raXgT, 0 4 

(A) cD^^iOt)Jnji«J±i&:^^< bfc«^. 0 4 

(B) t'S^-Ti^tC. ^2(7)^|ie#l«^l 2 4BtC«, 
'^^'^-jmi^.mm. 1 2 1 B if^S^gP^i-tC t> U >:0^^JD 
^tl^o ;i<75«-&fe. 2 1 B«m2 

coy- 1 0 9 ■xm-t>rLrzmm.X'& d > ^^-^^-ji^fi 
LBtt^ 2 ©y- 1 0 9 (D^^'^-)i&:fj]»]<^m\ztt 
^, sfc. 0 4 (A) tmcmMm.i±-T:$}-DX'b. 7— 

fc. m 2 (TT^W^W^ 1 2 4 B Sr^fiKT * il <h:^^'T^ 
-5. 

[0 0 6 1] StrJ)Pffl«J±€:^#< 0 4 

(C) \Z.m-t^O\Z. W,2(r>T-n.m3M.\2AC\Z^\<^ 

[0 0 6 2] Sfc, 0 2 (A) CO U >8sj!]PIgT. 0 4 

(A) co«^J;Ofctajim^/J^^< LfcB#tcti> 0 4 

(D) \z^<t^o\z. u >«m 1 coy- h«ffi 1 0 8© 

2C0^^#lfI«l 2 4Dtt0 4 (A) J;l9t>«<?i^. 
[0 0 6 3] ^2 CO^^tlMl* 1 2 4 D tC^oV^T, 

;^fB]sc¥i^{t$ntu >co«s(S04 (A) iLW^mz.. 

^ 3 CO^Mtlfll^ 1 2 eD^^b^-V^-Jl/fl^fiXffiJSl 2 1 
DH[R]*^-pT»^tcM^J^T^. L*^U0 4 (D) 
\Z\-mA (A) tSrj:0> m 2 co^iliE^M^ 1 2 4 D .h 
^■V^-Jl'J^^fl^l 2 1 DtcO^-^SB^fg 1 coy- htt 
H 1 0 8c07^-/1-Sri<75Ttr#ffiT^» Z.<Dfz^. 
:^;i/fiLDlilg 2 coy- hfl:@ l O 9 CO?^ ^-jl'fi::^[p](© 

[0 0 6 4] fi*3< 0 4 (A) i|5|DJDa«JITS>oT 
fe. '7—n-^i)^X^\^^Wi^'^. ^icoy-h«ffiio 
8 COMJlAWVi^-^lIfe. 0 4 (D) (0^2(0^lt!^M 
1^1 2 4DSrJ]5BK-r?);ii:*^'T#-&. 

[0 0 6 5] ±aiL/c=k^lC7'7X-7 h'-:/'ffiT^M!^ 




&^JjnT^«-D> IB 1 wy- hnw. 1 0 8 <Z)T— 
lc*5i/iT. )?$*n 0 0 nm£i>T©g|5:53-^^*i|i^75^*jlja 
LT. IB 2 1 2 4 ^}gfiX-r^ C 

$>^(D-n\ ^ 1 CDSaMl 0 4(Z)J1$ (^lOy-htt 
@1 0 80»$;^>^*ft;'ci:^t^g|55i-<0)P^) . S.tKT— /N° 

[0 0 6 6] ;i c:t, IB 1 ^m^imm 122. 123© 

S$ «2~2 0/zm (f^SW!w«3 

-10 Mm) TS-5c ¥jgf*:)lir#tt14^4-;^^^*E^ 
(C©«^iCtt'J >T*^) 1 X 1 0 19~ 1 X 

1 o21atoms/cni3 m^WtCttl X 1 0 20~ 5 x 1 0 20 
atoms/cm3 ) T^-So ;i(^IB 1 1 2 2, 12 

[0 0 6 7] sfc. ^2 y^mmMm. 124, 1 2 5 

$(iO. 1 ~ 1 Mm (f^^B*)t;:«0. 1~0. 5wm, 
ifSL<ttO. 1~0. 2 Mm) TfeO, U >CD}ig« 
1X1015~1X10 17atoms/cin3 (f<;^6t)icH 5X1 
0 15~5 X 1 0 16atoms/cni3, ^ b<« 1 X 1 0 16- 
2X10 16atoms/cin3 ) 0 > ^ 1 <D^'— Kftffi 1 0 

1. ^3<©^*i6tiffiJ^J;D{g<:^j:^o 

[0 0 6 8] ifc, ^3^i^i^M® 1 2 6. 1 2 7 
$«0. 5~2Mm (f^^6«)tCHl~l. 5Mm)TS 
I? > U ><DMS.\i 1X1016~1X10 ISatoms/cm 
3 (ft^WfCtt 1X1017~5X10 18atoms/cm3 , $f 
S L-< ti5 X 1 0 17~ 1X10 18atonis/cm3 ) TS>-5o 

[0 0 6 9] S/t. ^^^-;i/}15RStI«l 2 1 ttKtt*© 

» ^-^STil/iffi®, X}aiKD>& 1 X 1 0 16~5 X 1 
0 1 8a t oms/cm^(DmmT'^-^mm.-C $>^, #D>«L^ 

[0 0 7 0] ncfc. S 1 ro^i^ife?!!^ 1 2 2. 1 2 3 t 
^ 2 COTpi^tlffi^ 1 2 4 . 1 2 SCDPBltC. y'-hfl:ffit 

a;'j: <b ti^^is.ms.^m.mm m 3 1 2 

6, 127) ^l-DMliSiLtzt^. Z(D^6i-iZ, ^m<^m 

2. 1 2 3 LW,2(D^m.!^^Ml 2 4. 12 5<Dm\Z. 
m 1 C0^»E#3«« 1 2 2. 1 2 3 ct 0 fc^SE^ ( U » 

}8g75^fai'^'r*i£tif««. 1 (D^m^mm. 122. 
[0 0 7 1] mi (D^m.mm 122. 123 Tstfl^eg l 
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fc^.. i/i^x hvxi7 1 2 o^i5^*-r-£.» ^^aatT. 
^»i$-m 1 0 2 (cmjp$n/c'j y^mmt-r^. 

[0 0 7 2] ^il:->Ua>^T;^i^@PB^«e^Mi 

3 0 ^mis.r^. y- h^ei^si 103. mmmmm 1 3 

0 iciB 1 (D^m^^mm. 122. 123. ru^ib 2 oy- 

HIHiBS 1 0 9 tiii-rS3>37^ H4^-;U^j^^-r-5. 
bT. y-X«® 13 1. K U-f >««l 13 2. RXfm 

[0 0 7 3] mmmm2] us. ae^rfflv^x. * 
mmiimmmmioy^mm-rrsbo. y— (y-h 

[0 0 7 4] ^mmm 1 T«y- h«@tt"iiit?5S;^=c^ 2 

«i«±g|5®m2(Z)«®5#B&L. T— /-^-gPSrW-r^^ 

1 coy- h«igro^?*-Ty— httM$®PK-r^. 

[0 0 7 5] s-r. aisi 4 o±®!zTt£)Ki 4 1 

pXL. Ttfiffi 1 4 1 ±tc. S4>t»i|^^{*@ 1 4 2 ?rJg^ 
-r«.. ij^Sft:)! 1 4 2 Sr«-QTS«1 4 O^StC. y- 
h*6i»IM<i:7i**eiafli 1 4 3 SrJ^figf (0 5 
(A) ) 

[0 0 7 6] y- h^eii^M i 4 3 ±izy- hmm (y- 
hiBSi) ?rit)S-r^#«iii 4 4^fl^)5K-r«>o zcomn. 

Ml44tt. y^-Z-^-X-y^y^fi^m^lZT'^^Umf}^ 
asn?)o ^JAtt', i'DA (Cr) . 5'>^';U (Ta) 

^ T -5 n a © -> ' J :3 > 75>*{-t *e<] tr ffl I' ^ n -5 . ^Tz^^ 
> (Ti) . 5'>yX5^> (W) . ^U:/5^> (Mo) 

€. 0iJ^tt*. ^>:$';Hi^S'ft^>^;i' (TaN) IKT 
3)lJ)i*fflV^-&:ii:*>'T^^„ ^«Iil4 4©P 
$tt2 0 0~5 0 0 nmiT^o (H 5 (B) ) 
[0 0 7 7] 'MIZ, 1 4 4±tlU>?X h-^Xi7 1 

4 5 ^mi^-r?>o i7 1 4 5 €rffl t.^T#«flM 14 4^ 
x-y^>i7*UTy- K«S (y-hiEiiS) 14 6^ms^ 

-r^. (US (c) ) 

[0 0 7 8] COX-y5=->^7'iCck'9. El 3 tCS^t" =k 
y- h«S 1 4 6 (73tJ®;^^y- h^ei^Mi^^s-Tx- 

(Dt—i^-^ e (±»^ b < 5 KJi!,± 4 5 SiilT. J: 0 
»^b<«7aJit±2 Offiiil.Ti:T^o 
[0 0 7 9] UvX 1 4 5 75^#aE-r^t^SiT\ 

1 4 2 irR)T^W#«M (nSXttpS) 

T^.JDL. n- ^®7F*iE^^!JfI«l 4 8, 1 4 9 ^£:fl^fiXT 




' 1 



1 5 4, 1 5 5, n- m(Df^3(D^m^^mi 5 Q. 1 

mi 5 1 ttj.^. m& (A) ) 

[0 0 8 0] ^2©y'- h«@7&t??i5ELAj:U;ts6, CI© 

iz') >f)mm^^n^o:l^m<rztb(D■^x^y!}^lii■m-c' 
mm \zmz \zmm.t^ cthx-^^o 
[0 0 8 1] :kiz. UvX hTX^ 1 4 5&|^£L. y 

-h«ffil 4 6^SoTU>?:^ 1 5 0$rJ^fiK-r 

^„ hvx^ 1 5 0 S::fM--T, SZ^'r^>H-hr 

>yffitCcfcf9 nSCD7F«E<^TS.^'J ><&###:Ji 1 4 2 
t'^Jp-r^fci6, U-vX hv::^^^ 1 5 0(C<fc-:3T, IBS 

^iL-ox. "f-h^Wi.! 4 Q^-^7.^\zLxmm.mi A 

3S:X-y5">i/LT, iti##:)l 1 4 2 SH^SHi ^-ST 
t>mi/i= (E16 (B) ) 

[0 0 8 2] ^6 (B) \Zm-t^o\Z. i/>=XhV7.i7 
1 5 OTa^^nTli^Cl^n- M^M#lffi«l 4 8. 14 
9 lia#?W{lU >75^^JP$nT, n+^(D^l 
M^15 2, I B zmW^lSL^tl^. 

[0 0 8 3] SfcUvX hV7.i7 1 5 0T«*3nTt/ifc 
ffitixM75^1!6 (A) (Di^mt^mztl^. 
ctoT, 5fetrU>'X N-7Xi7 1 4 5T«t3nTl/i;tMJ^ 

1 5 1 \t^\^-^)\'i^js.m.miiti^, y- h«® i 4 e t 
o)-T-m.mm.i^ 154, 1 5 5 0 , y- hfl;iii 4 e 

i:a;^j:-:?Tt.^;^=CViM^ttn- 3 c^^l^tim^ 1 5 

6,157 tts.^. m 2 , ^ 3 ra^*|!f^tSi« 154-1 
5 7 «^ 1 cD^m^mM 1 5 2, 1 5 3 J; 0 fei^}£fet?i 

[0 0 8 4] *:|ISgJg«JTfe, l&^SJi^ffi, 1 t|eHI|t-^2 
CD^^tlMl^ 1 5 4 , 1 5 5«04iC^L/i4O©^-l' 

:^tc:5i-mT#^„ ^fe. ^^^^;P^fiXMJsEi 5 i, 

~^305pi^#)$I^l 5 2~ 1 5 7}COl/iT, ^r^-;!/ 

fl:::^(R]<7)«$^^«ie^SS«3l]^j^Si i[Bl«Tfe-5>. 

/tfc L, ^\^-')v^\tmm.mm i 2 wy- vmrn 1 

0 9 fC-fttJoT, *|g]5£jg^T«ll 6 (A) (DmmiM 
izm^^^tzl-zy-X hTX57 1 4 5T?*^$n^„ 

[0 0 8 5] mm^mi<D^-hmM\m^<Dmfi^n. 
m<DmmmT&x$>^fz^. % 1 G3y- h«® 1 0 s coji 
$^«?<tTfc. ^2cDy- h«@i 0 9*/f <-r«.c 

1 4 6 ttx-/N°-gR5'W-r«.¥gfl:®T-*^ytse>. ^0 

M/¥(S^l©y-h«Ml 0 8 J:i9fc/P</ct-:3TL^ 

[0 0 8 6] f-hm.mi^^^mt^L7—n-'^(Dm, 

WG (E13#BB) (r>S,^\zmiS.ti^$>^(DX. ^2(D^m.m 
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M^1 5 4, 1 5 5ro^i^t)C^)^;S^i-^tt0 4 (D) \Z 

[0 0 8 7] rj:*3, ^ 1 c75^^«^fIJ|E 1 5 2, 1 5 3 <h 
W.2(D^mi]mM.l Z 4. 1 5 50Fb1(C, y- 

fiTi ^. fi.\'^i&mmpfm.!^m.m. m 3 1 5 

6. 15 7) ^ 1 t3?g)«Lt75^, ;iogi5^i-t;, -^mmm 

^l^o *%95T(4, '>;^j:< iifcfg 1 ©^i^MIi^l 5 
2, 1 5 3 i:^ 2 (D^i^i^ffiJ^ 1 5 4 , 1 5 5 03^(1, 
|g 1 n^mn%fM. 1 5 2, 1 5 3 J: D tj^M^tl ( 'J » 

[0 0 8 8] ^1 1 5 2. 1 5 3 ^fl^^S L 

Hvx^7 1 5 0 <&^*-r^o f^^asLx, ¥ 
1 4 2 (c:^j!ra$nfcu >^mmt-r^o stt^tx 

tiffin 1 5 4, 1 5 5F*3(DU y^fSmtT^iZlt.. y— 

1 4 6 tmu-:}Xi^^rz6t>. 'Z^-rmmm-f)^<ii'Wx- 
CO 0 8 9] 'Alz. m:it->o:3>mx'fj.^mMmmi 

5 8 ^fl^fiXT^o y- hSfeiitM 14 3, Bffiitei^M 1 5 

8 \z^ 1 (D^m.<^mm. 152, 153, y- hssss 1 4 

7, fl:1il5 9. KU-r >®111 6 0. RZ/SS^Lfil^y 
- hE^ 1 4 6CD^i9tBL«1®SrJ^fiXf ^. 

[0 0 9 0] mmmmsi mi^m^^x, :^mmm 
m(DTFT(Difmj:mz-Di^xm.mr^. ^^mmmrn^ 
mmmmi(Dmmmx-&D. f-hmm (y-hEiSi) 
(DmmommLtzhcDx&'o, m(D^^mmit.mmMm 
itmmx'$>^. uidmi izm^^x. mi. mztmv 

[0 0 9 1 ] ^mmmm(Df- hmM\t.mmwim 1 iiii 
m\z. w.KDf-hm.mi e 8 tig2«y-hfl:ffii e 
'^MmLtzmm.xh^t^. m 1 ©y- h«® 1 e 8 <d 

1 ©y- MM 1 6 8 t^m 2 «y- vnm 1 e 9 fiijM*^ 
ih^m\ziigxsx\^^^m^x'hmmm^\t—'&\zts.-ox\^^ 

[0 0 9 2] 4^ag#:)l(:itt, HiSS^Klll tlUfil® U ><Z) 
min^^ST, 5"-v^';i/Ji^fiKfIltl 6 1. n+^CD^l® 
^M#)fl« 1 6 2. 1 6 3. n - 2 CD^^Mi^flW 

1 6 4. 1 6 5, n- ^©m3©>Pi^#)?I^l 6 6. 1 

6 TtimfiiL^n^, 

[0 0 9 3] ^m.m.wMx\t. m i of- hmw. i e s 

(Dmmiit—^tttl^tztti, H 2 ro^*i£#ltl«C 1 6 4 . 
1 6 5T«^^iE^^^ga^::^0iE75nai:^<i:Yd:^^„ 

[0 0 9 4] [mmmm4] :$:mmmmi-i. mmwm 
iRzsmmmm2(Dmmmx&^o umi^mi. 2t« 




[0 0 9 5] m8izmmmmi<^TFT(Dmmm^^ 
T> ^^-^jvmfiiimm n i. n + ^(tdh i (D^m^m 

mil 2. 17 3« n- ^©m2C0^MifeM® 1 7 4, 
17 5, n - 3 C75^i^#lffi® 1 7 6, 1 7 7 

[0 0 9 6] m9\zmmmm2(DTFT<D^mm^^ 

To @9tc:5^TJ;5{', y-h«®i8 0 ©5^ 

fiSM^lSl, n+ SCD^ 1 (75^M!^M«l 8 2, 18 
3, n- S0Dfg2CD:^*Etlffil^l 8 4, 1 8 5, n"^ 
®|g 3 c7)^M#lffi^ 1 8 6 , 1 8 7/5t^g^$n^o 
[0 0 9 7] 118, BI9(Z)Wffigl7it5^T=t^>(r, y-h 
1 7 0 , 1 8 0 ttJ^jf ;>^-^c7)ai5i-*^^>«TSgiC-r 

^'fy^-Lti^'^m.^^f-hnMn 0 . iso^ 
[0 0 9 8] m^^vtzJ^of^7—n-m^Y-hmMi 

70, I 8 OizBl$.r^iZ\t, ^:fj^Ji-y^>ift^yj 
ti'cfcv^o 

[0 0 9 9] fi*D, HMf^Si 1 ~4tCfE«c73TFTCD« 

fi3c«, u~fiz7n-f^mM(D±x<Dmmm\zm^-T:-t^(D 

[0 10 0] 

\zmmr^, 

[0 10 1] mmmii ^^mi^m^^m^n^^^ 
^f^h ^ 7.m(Dm^^^^m\zmmLrzm^m.mr 

^o 

[0 10 2] mi o\t:^^mm(D7i7'T-(y-^h^j 
^y'^y-^h >j xmmiittf^&m.ii(Dm\zm^B:^m^ 
izmi^-^ntzmmizjiio. ^mj'-^izMit-j^rznm^ 

T-^^o 

[0103] 7i7 5^^7'-7hU^7 7,a«2 0 0(S. 
7«»«3 0 OitCTFT^X'f •yf^>i/^^lCfflVi^ciij 

^gri2 0 2. ia^gp2 0 2 ^igif)-r^fci6<Dy- h 

-f A*IilgS2 0 3BcO^'y-X K^'f /N'lil!§2 0 4/0^?^fiX$ 

tiTi/^^o F^-f /N'[H]g&2 0 3. 2 0 4ii^n-f-*ny- 

XiE«!S, KK>E^tCcfcoTii]^gP2 0 2(cgEi(^^n 
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Tl'^^o 

[0 10 4] Mti, :^*-7xa«3 0 o±(c«, K^-r/t 

[H1S&2 0 3, 2 0 4iCA^3 5tX'2)m^€r5aS-r-5m^«!l 
SIH1SS2 0 5*^J^fi£^n. H5"fA-[Hlg§2 0 3, 

2 0 4, ft^^aiHiss 2 0 5 -^mti^mmm^^xfi-r 
^tzsb(D9\-^iB^mm-^n. ccoyi~si5«TtcFPc 2 

[0 10 5] *frRlS«2 1 0 !I*3^^T«, ;9^X»^g± 

ffiic I TOM^©SBji»ttM;^ifl^3K$nTv^So mmm 
0, HSttffi, )i:i\fl]mmrs(Dn.^^s.^^itt^:itiz 

Mtc, *f[Rl««2 1 Otcttiti^STa&titfElnliK^. 
* ^ - 7 ;i/ ^ $ tiT V ^ s o 

[0 1 0 6] 01 1 (A) [tmm^(D—mmo)mmmm 

X$>D. mil (B) «ilii«gP2 0 2CD±®gl-efe-£)o 
nil (C) «h'7-1'/\'lHlgS2 0 3, 2 0 4^«fi£-r^ 
CMOS[HlgSO±ffi0T$i^o 

[0 10 7] 0 1 2tiTi7 7^^:/Th'Ji7XStg08if® 

0T^^o HI 2 (A) iitmm§^2 0 2(D^mmx$> 
0, 011 (B) «m^x-x' izm-DfzWimiznfL^t 

^o 012 (B) ttCMOSlH]S&CDKIiffi0T^O, 01 

1 (c) commY-Y' izm-ofzmmzmit^t^o mi 

2t'^-r<i:5tl. IS^TFTS:L^CMOSIl]g§(D»Mh 
^>S^7.^«[Hl— <^**7XS«3 0 0±t'|l|B#tc{^S$ 

n^o 

[0108] iS^gP 2 0 2 tl43l^T, hBSSS 350 

^nTv^-So y-hie^3 5o, v-xie^^s s o©3e 
m^i&mizit. mmTFT 2 2 o-/)mfi^^nx\^^^o m 

^TFT 2 2 0 Wy-Xffi^ll«y-X|2^3 8 Olzm 

m-^ti. Kiz-r >M«(rttJSfB-fe;u2 4 0, {Sjt§«2 

3 0 tl^O 2 0<75rJ >5'>-+t-7i^^ii^nTVi^o 

[0109] m.^B±)i 2 4 0 {tmmmw, 390 t^^i^js 
1S2 1 ocDffiB^««i^ms*ftr, ?^ia^i^m<t-r^:3 

>T'>-y--T^O, iB*«® 3 9 0 t3ctoTiii*TFT 

2 2 0 tc€aWt'i«ii^$tlTl.^^o «»^»2 3 Ott, 

^^agE«g 3 6 0 i, iii^T F T 2 2 0 (D^m{^m\zmi^ 

[01 10] 013-016 $:fflt>T, *^)!fS^J07i7 

h u i7 7.sis«^isiaxg^uiBj-r^. 013, 

0 1 4 ttili^g|5©<t©Ig^^TKlfS0T'^ 13 , 0 1 

5, mi 6{tcMosm?&(Di^mxm^^-tm^mx$> 

[0111] ;^?77>a«3 0 O^ffl-ttf-So *IISS^JT 
«=I-->y7.ttSi 1 7 3 7 i}y7.mU^m\^^^. t3 ^ 
XS«3 0 OSffilzSELT, y^X'^C VDffiTTEO 
S;yx^|g^4tI/¥$ 2 0 0 nmC9if{l:->'J n>Si^£:Ttte 
M3 0 1 iLTfl^BKT^o -^LT. TtlbSM3 0 1^40 




[0 112] TifeSiS 0 l±llPECVDffi[CJ:»:)H2 
iJX-C^mVfzS i H4 ^flgUT. /^^ 5 0 0 nm(Z)# 

4 5 or. lP#ffliiniS^LT7K^f±lL^i!lS^i-^o I^^hK 

4 0 1 ^mr^c iz-'^'^Sftco^f^tS, tfTtifi 

A^-^'7y^^^9 6 tPx^-Jl^^^-S^^S 5 9 

m J / cm2 if^o (0 1 3 (A) . El 1 5 (A) ) 
[0 113] #^9K>'Ua>giO^Bi;^ftttPECVD 

m(Dm\z. LP cvDm'PT./ty^^^m^^^z.t^^'^' 

t/^^^>:/Tx-ji/Xg, $>^v^ts 6 0 or]^±ojpi^ 
[0 1 1 4] ^i^t::. :7:t h U yxgfflt/^TEl^u?ii/^:7 

37->^ffli/^T^fHi4'>'j n >M4 0 1 ^mmzn^- 

X>^^LT. ^#ft:)i 3 0 2, 3 0 3. 3 0 4 ^Jg^T 
^2§#:)i3 0 2. 3 0 3. 3 0 4^«-oT. V-V 

Ji:^ffi^^PECVD<tL. W.^A^T.XZ'^ iH4 i:N02 
^fflV^feo ^ft^{l:vU=3>fliCD)P$lil 2 0 nmi-r 
(El 1 3 (B) . El 1 5 (B) ) 

[0 115] y- h*e^)K3 0 5±t3U >^'a-*-r^n 
SCD>'Ua>fll4 0 2. yT'>-^>^XT->'&^ 

(Mo-W) BM4 0 3^Z)^t!iBM&X/^°^y^^ffiT^M'r 
^c >'U=1>JII4 0 2cDjp$^S2 0 0 nmtt. Mo- 
WIi4 0 3C0;p$^^2 5 0 nm^hT^o Mo-WM4 0 
3C0^-y^y h«)^:ftlMochWom^Jt^l : ItL 
fc. (Hi 3 (C) . HI 5 (C) ) . 

[0 116] Mo— WII4 0 ?>^l\ZV'J7. h-^X^ 4 0 

5 ^?g^-r^o. l-vXh*s'X^405 ^ffll/^TMo— W 
Ji4 0 3^^x^y Kx^:/^>i/L. iS^TFTcDy-h 

le^. *iisE^. cMosiH]g&coy-hS2«ico±gi5ga^ 

T$.^^2C75y- hE^3 5 2. ^2C7D^ilgHil^3 6 
2.^2 CDy- hgaS^ 3 7 2 ^fl^^T^o (El 1 3 
(D) . Ell 5 (D) ) 

[0 117] n^Ui^T. h-^X^ 4 0 S^fflV^T. 
^cD:y7s^ffl0^fcS:^ttX'y^>^*$:?f i/^ n^xUn 
>M4 0 2^X^y5">^L. ^1 CD^- hBH«l3 5 1 . 

m 2 (Di^MEm 3 6 1. mi <Dy- mbjss 3 7 1 ^mjs. 

CO<^#^@e^3 5 1 . 3 6 1. 3 7 1 c^ffl'J®;*^* 

y-h!f6mm3o 5tu-r^ (^-/\^-^) 07)^2 os 
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t;:;^ci:^J;'3(cL. mmz^-z^-^r^^Mf^T^. (Ell 
3 (E) . El 1 5 (E) ) 

[0 118] UzyX hvxi7 4 0 S^^SLfct^. SEi^ 
3 5 0. 3 6 0. 3 7 0^VXi7tcLT. <:^>F"t! 
>^*j£tCcfcO*#tt:)i 3 0 2-3 0 4{rU >^^3bnL. 
n-^$I^4 0 6^-4 1 S^gES^Wt-m-r-^o :i 
(D U >O^J[jPXgT«. ^ 1 (DmW. 3 5 1. 3 6 1.3 
7 1 C07"-/N°-SI5 (|g2CO«@3 5 2. 3 6 2. 3 7 2 

(Dmm<^ohn-miz&^m^) tf-hmmm^s o 

L. 9 0 Ke VchT^c 

[0 119] n- m<D'^m.mmM4 0 6--4 1 3(DU> 

>mm^^^-t^rz^. \^-xmm&mmtL. n- m 

^l«t)fM^4 0 6-4 1 3 {::4ol/^T. ttM3 5 0. 3 6 
0. 3 7 0 i:3cMLTl^f.cV^Mi§K<7)U >c7)JiS^n X 1 
OlSatoras/cmS tU^ IzLtZo \^-\^>^^-fJXlZ\t 

[0 12 0] 'A\Z. m^3 50. 360. 370 ^8-5 
UzyXh-^T.^ 4 1 S^mfS.t^o U>^XhVX^4 1 
5;0^'&«1icO^ 1 C0tt<13 5 1 . 3 6 1. 3 7 1 OiOffi 
cfcOfe^fflytCMIi^YcS^tCctoT. ^lc;Dttffi3 5 1. 
3 6 1. 3 7 1 <h:^-/N^-^'yyL;^^t/^n- ^<7)f£SS 

g&C0^#^*:J13 0 4±lZ\tUz^7. h^X^&?Kfi£b7i 

[0 12 1] 1/>^X hVXi7 4 1 5^ffll'^T. -r:t>H 

i/^feo syc. u >^^y-h*e^sM3 0 s^iii^T^^ct 

^tc-r^/ia6. Jni£ttJ±^^8 0 k e VcliiS$6t'l5^L. 
CC0XgTfl^;5X$n^n+ mC0^mmni^3 13-3 1 
5. 332. 333. 421. 4 2 2 (D ^) XDm^A^ S 
X 1 O^^diioBs/cm^tU^^o^Z 

[0122] mmm 202 i'^dv^t. 3 0 2 <d 

n- m(D^mmRm4 0 6 - 4 0 9t::U >/i>'®tRWfC^ 

ip^ti. n+ mo:)^mm¥M3 13-31 s^mj^-^n 
n- m(D^mm¥M4 0 6--4 0 d-v^jy-^mm-^ 
nt^t^-Dfz^nmtmm.tAmMhLTmmL. mi<D^'- 
Hen 3 5 1. mi<^^mmMt:mu-:>x^^^n' m'^ 

|fet)M^3 1 6-3 1 9 3 2 6. 3 2 7(h. ^ic^y 

- hmM 3 5 1. mi cD^iiUffi 3 6 1 Lmu-Dx^^t^ 

l/^n- ^^Mtl?I^lc3 2 0-3 2 3. 3 2 8 iLTiliS 
-r^c MfC. 2(Hlc7DU >^,i]PXgT'J >^'^jbP^n^c;5^ 
o7tM®3 11. 3 12. 3 2 ST^J^'^^-^-^^JUmM^ti 
LTH^-r^o (El 14 (A) ) 

[0123] n - mpv-mmwm, 3 1 6 - 3 1 9 u >a) 

i8ffi:^^*n- iy^«fE?^Mi^3 2 0- 3 2 3ctO{S<. ^tz 

'}y<DWi^\tn- m'T-mp}mM,3 20-32 3^^^^^^ 

^^;i/fl^^$I«3 1 1 . 3 1 2t-|^7:?^oT{£<rj:oTV^ 




[0 12 4] CMOSlHlg&tr*5l^T. n^-v:t-;VSTF 

T(D^mi^m 3 0 3<Dn- m^m.m%m.4 1 0. 411 

2. 3 2 3f)Wj^'^n^o i&y^. n- m<D^n^mi^4 
10, 4iini5v^T, ^)>f)mm^nu-^^-Drzmmt 
M&mmtLxmmL. ^icT^y-ha^s 7 1 
u^x\^^^n- m^mmm3 3 4. 335^1. ^icd 

y- httHS 7 1 iSTi-^TV^Til/^n- S^^tl^.^3 
3 6, 3 3 7 iLTlU^-r^c 2 0© U >^JtJaXSTU 
>75^*^jP$nf.j:)0^-3/ctIilc3 3 ^-JUf^^ffi^lc^ 

[0 12 5] n- ^^Mi^MJ^3 3 4, 3 3 5^i'J>cO 
iSST^^^n- ^^SEE^ffi^3 3 6. 3 3 7 .tO{£<. 
U >COga^in- S^SiE#lffi^3 3 6. 3 3 7 e> 5^ ir 
t-;i/fl^fiS:fI^3 3 1 t::fp];6^oT{g<;^j:oTl^^o 

[0 12 6] Sfc, p^-\'t-;l/^TFT<7)*»^J13 0 

4{i4oi/^Tts. f-hnm3 7 oy)^±\zw^-r^^^iz 

AimizW^LUl^^WT^lZn^ mmM4 2 1,4 2 2f}m 

^$n, ^i<Dy"h«ffi3 7 icDTSPtclin- m(D^ 
m.mmf)mwr^o m i e (a) ) 

[0 12 7] l/>^7. h'^Xi7 4 1 5^^*bfct*> n5f" 
-\^T-;l/STFT$:«3l/>^Xh-7Xi7 4 1 6 

p5"-\'^^;^^TFTcom2a)y-h«®3 7 2 ^V 

xi7truT. ^mi^m3 0 4M(Dmi(D^'-hmM3 7 
i^j^y^y^^^-oxm^it. m3<Dy-hmm3 7 3 
^mf^r^o (m 1 4 (B) , El 1 6 (B) ) 
[0 12 8] ^3(Dy-hmm3 7 3mmi)^'f-hm 
^^m3o sturT—/^-ne'f)^7 5&tU':>rzo z,(d 

^3CO«ffi3 7 3(D'r-n-n\t^ OmJs±.^ Og-^^T 

[0 12 9] hVX^ 4 1 6 

4^##:|i3 0 4tc4^n>ch^^>F"t:>^*ffiT^. 
JPT-So y-h«®3 7 2, 3 7 3t^'r7.{7 Ll^XmM^ 
LX. 5^^:t^;i/fl^^ffiigc3 4 1 , p + M^^ifelpI^ 3 4 
2, 3 4 3, p + 3 4 4 , 3 4 5;^^'eaS 

^Mtrj^fiX^n^o /^c4o, l/vX hVX^ 4 1 6 

14 (C) , H 1 6 (C) ) 

[0 13 0] r^uy(DWMJZUX\t. JPiSmiE^rB 0 k 
eVtllft^L, H-X»tlp+ ^^«EE4^IIJi?3 4 2-3 
4 ^(Dif^uy^^ti^3 X 1 0 21atoms/cm3<h7'cf^ct'5iC 

*ffll.^;tCi:T\ p+ ^^*«^^plll!c3 4 4, 3 4 5t5p 
^^I^^l^fli§g3 4 2, 3 4 3 i:7}^P>?SffitilRli:T$) 
U >ig^;0^'f£<?i£oTV^'5o p + ^T^i^MllSc 3 
4 4, 3 4 S(DU^j^^\tWsl<D'f-hmM3 7 KDJ- 
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[0 13 1] US^X h-7Xi7 4 1 e^^SLfeft. 5 0 
Ot:T}]PmLT^##:e{'^JPb;tU >, ^D>^ffi14 
{t-r-^o J!)0^«!iaic5feS:-:pT, y-hBH^3 5 0. itil 
11113 6 0, hEI^3 7 ocD^ft^Kih-r^yc* 

IC. 5 0 nmC7D^{b'>U 3>T7:;c^{S®Jii3 0 6 ^ 
f^^T^o (gi 1 4 (C) . 0 1 6 (C) ) 

[0132] 'Jk\z. mmmmm 307 1 lt, p e c v 

DffiTiP^ 2 0 nmcD^fbv'J :3 >gS. 9 0 0 nm 

7 , ^S^Ji 3 0 6, y- h^^M 3 0 5 n + 
ffi® 3 1 3 - 3 1 5 , n + m^-WmW^ 3 3 2, 3 3 
3, p + 3 4 2 , 3 4 3Rt5IB2C0y-|- 

iE«l3 7 2tCiiT^=]>5^i7 h4^-;i/Srfl^^-r^o 

[0 13 3] SrBl*e;a^Ji3 O 7±tC5^5'> (l 5 O n 
m) /T;i/^n'i7A (5 0 0 nm) /^^> ( 1 0 0 n 
m) T?^i:^«gM*X/^^7^^ffiT^SML, /t^-->^^ 
LT, V-XBHi^3 8 0, KK>«ffi3 8 1, V-X 
«@3 8 4, 3 8 5, Flz-r >m@3 8 6 Srfl^^-r^o 
i^i.±tCctO. CMOSIlIgSTilr1«^^n^[H]g&2 0 3 
~ 2 0 5 a^T F T 2 2 0 , 2 3 0 T^^^IS^t 

^tl?tili^SR2 0 2tm—(DiJ'y7smWL3 0 OJit::{'^ffi 
^n^o (0 1 4 (E) , 0 1 6 (E) ) 

[0 13 4] T^7-^^:7'-^hUi7XaiS^^^T^l' 
tl, S«3 0 0±m\Z^mm3 0 S^fl^^T 

Z.^X\t. T^U;i'^Xb:>=i-hffiT^*b, ^ 
^^bT/¥$ 1 /imcDTi^UJl/Jii^mT^o ¥S{k:^3 

0 8{3CMOS[HlE&c7)y — XW@3 8 4, 3 8 5Rt::?:^ 

JS^ 2 0 0 nm0^5^>^;«IIL/1^-->^*LTV — 
Xiai^3 8 7, 3 8 8 Sr^F^^f'^o 
[0 13 5] mi(D^mtm3 0 8<t[W]1lllCb 

T, J^^O. 5 MmCDT^ U Jl/^lg2 C0¥S{t:M3 0 9 
(tUTf^lSt* ¥SftIi3 0 8, 3 0 9t::Fl/-r>tt 
® 3 8 1 tC*f^^=i>^'i7 h-Ti^-Jl/^fl^i^X-r^o X/N°'y 

m 3 8 1 (cSS^$nfcil]^«11 3 9 0 ^ji^;5£-r^o 
m 1 2 (A) , (B) ) 

[0 13 6] *^j5S«;^yTiip^YT^Jl/^TFTt'*tLT 

1 > T^j: V ^ p ^ -Y- ^l/^ T F T tS7t:5feiS ffitaffi® < 

:^;i/MTFTi:CD#14i:CO^f9^t^75^'<hn, ^P^^^'^ 

[0137] [^ffi^^y 2 ] :^mmm\tnmm i ct)^^?^ 

x$^^. m\tmm,mi t,wi^x$>^o mi 7 ^m^^xi^^ 
mmm(D{'^%iLm^mM-t^o ^tzmi7\z^^^x. m 

15,01 6 ^:I^L;i^^ti[^i;W§^Si^^^To 




[0 1 3 8] ^S£^J 1 ')>^^mi^mizmMLX 
[0 13 9] ^IISg^^iJTttCMOSlHlg&Of^MXSi&iJi 

[0 14 0] lT^L.:^cXgfCfie-pTB!l 5 

(E) ^^irl/v'X HvX:i74 0 5^^* 

-r^. 017 (A) tr^CD4^ffi^5^-r<. 

[0141] n^'-V^-Jl/MTFTSrffipl^vX h 

^Xi7 4 5 1 ^?gfi£t--g)= Uv^X hVXi74 5 1 
T. ii^iSl#:B3 0 4tC;J^D>€:'f :t>K-fcf>i^)£T^. 
JPT^o h€@3 7 1 . 3 7 275^-7X^7 iiLTtStg 
b, it^##:I13 0 4 tC^-\':t-;l/J^fi)cfM^5 0 1 . V-X 
K Iz-r >fl^ t LTtStg-r S P + 5 
0 2, 5 0 S^^gEfi^Mlrj^fig^n^-o 

[0 1 4 2] JjPjifl;Ett8 0 k e ViL, h*-X**ttp 
+ m^n<^^WL 5 0 2. 5 0 3 W# □ >}gS*^* 3X10 
20atoms/cni3i:75:;5)J;^.t3l§SL.fc, CdT, p + ffi>F 
iM^M^5 0 2. 5 0 3ttH — tf>5^B#CD/J^D>K)[B10 
jA*, '/-h-«ffi3 7 0#JgP(OMJ^75iSV^fci6. TSB!- 
t>^T»/j;-:?TV^^ t^ffi^tl-5o (El 7 (B) ) 

[0 14 3] U-i/X h-^Xi' 4 5 1 P^" 
■\'^-;l/^TFT&ae) U-vX hVXi'4 5 2 SrJK^Kt" 
•5= ^LT, -f :t>H-tr>yffi{Cj:iO^^^B3 0 3 

izuy^mmL. n- m(Dis.m&^fs^mRm.4 5 4 

5 4^gES^e<]tC}l^)«-r-5. »Pi£«l±«9 0 k e Vi 
U, H-X'«ttn- M'PSe#lfI^4 5 3. 4 5 4CDU> 
ZIK/OU X 1 0 ISatoms/cmS i:;^cC^ J;^> Cl^Sbfco S 
H-t°>y:^fX(Ctt7K^Ti&IRLfc3l^X7^' >S:ffl 
t/^^„ (H 17 (C) ) 

[0 144] U-v^X h-VXi7 4 5 2$:I^*LT, 

fTAc(Cp5"-\'^^;USTFT^fr<i:. n 5^-^ ^^;P^T F T 
€rg|55i-6<)tC«5Uv^Xh-7Xi'4 5 6€:J^R£-r^= n 5^ 
•V^'-;l'^TFTtri3t.iT, VXi' 4 5 6;05|| 1 (D^r— h 
7 1 CD<BiJ®J:0 fc^^-tJicMZD^ycS^TSt, ^l<7Dy 
-h«113 7 1 t:t-A'-^-yyL.fj:t/^n- ^^Mtlfl 

[0 14 5] l/ixX h-7X57 4 5 6 ^fflV^T-f K — 

fc. F-tf>i/':tfx(r7k^Tll»?Ufc7i^X7i' >^fflv^ 

[0 14 6] CMOSESSiriSt^T- n ^^-A- ^-^V^T F 
TCDi|iJg#:«3 0 3(7)n- S?Pi^!f^ffi^4 5 3. 4 5 4 

(c u >;^»^*stR6<)(c^jp^n, n + Mo^mmMm. 5 1 

2. 5 1 3:*tj|^^$n^= :i®IgT«. U>$:y-h- 

mmm^ 305 ^iii^^it^fc*. jpjsm/in s 0 k e v 

^fUsijECf ^. S;tn+ §J^i^#lfI«c5 12, 5 1 3 (TD 
U >CO^Sffi;5i5 X 1 0 20atoiiis/ciii3i:^£^J;'5(r h' — X* 
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[0147] ftii:^. n - m<D^f^^$fM 4 5 3. 4 5 4 

LTtS^gb. ISl(Dy-h«113 7 1 <J:afioTVi^n 

- m^i^^^^ 514. 515i:. fgl Hfl;® 3 
7 1 ta;:i:oTt/i:^j:V^n- 5 16. 5 17 
i LTH^-f^o ifc 2 mro ij >^flPXgT' U >7;)^*^})P 

T?). (El 17 (D) ) 

[0 14 8] :$.mmmr'hir- hm®3 1 1 t.mi-ox 

V^?>n- S^MtjMJtS 1 4. 5 15«. U>jtS*^*n 

- ^^i^#lffiJS5 16. 5 17 (Ry;'n+ ^^Mi|^M«c 
5 12. 5 13) J; 0 U >«}8Stt5^ir 

[0 14 9] L-vX hVXi74 5 e^^SLfct*. 
5 0nmT^i:^^{t->Un>T;^f^«aM3 0 6 ^rJ^fig 

L. tvm%M\^x^m-vm\zwm\^fz')y^ :^p>^ffi 

14{tT^. )iFB^*6^M3 0 7 ^J^^L. =I>^^h7)^- 
J1/$:MPLT. y-X«113 8 4. 3 8 5. K U-T 
M3 8 e^fl^fiX-r^o J&C±tCj;f9. C M O S lHlS&:6^f^ia 
$tl^o (0 17 (E) ) 
[0 15 0] ■^%mmx\t.. p^^-rt^Jl'STFTO^l 

coy- t-«@i&Sffle.-tt-5>xs^«B&-rs^i5i'^*T-^^, 
;'j;*3. 1117 (B) cD3l^n>cD^jnxig5:ff ^Wt::. p 

5^^:^.;i/^TFT®m 1 ©y- hfl:@3 7 1 ?rll2©y 
-h«@3 7 2^-7Xi7(cLTX-y5=->i7'LT. IB 3 CD 

y- h«S3 7 3^f^fi£-r^xe^iiJDn-r^:ii:feT# 

[0151] \Mmm 3 ] *ll*S{?iJ 2 
I-. U>. ^P>©^.fiPX@roMii^5:^x.fc{'^iiXg€: 

mht^. m\ '&^m^^x^Wikmo^\'^Wi'xM^wmt 

-So Sfcl! 1 8 llfcliT, mi 5. m 1 6 <h|pli;?f#« 

[0 15 2] Sfc. *j|]5g0tJtt*)5Sfy2cD^J^tfJtCfc*t 
/S-r^o *S£fJ2Tti, ng^-^-^^-^jl^STFT^r^l^^-rS 

cote, u >^fe^IKT^Jpb;tft. d^D>$^jpT^cfc 

[0 15 3] ^^^JlT5^LfcXgiC^^£•^THl 5 
(E) OltfiX^ft^o ^ikirl/S^X h-7Xi'4 0 5 Srl^S 

0 18 (A) SlCCO^^ftl^S^-r. 
[0 15 4];^[C. n=J-^r%}\^m.T¥i:^m.oV~y7sV 
•7X^7 6 0 0^fl5)5X-r^. IxvX K-TXi' 6 0 0 ^fflVi 
T. i###)13 0 4lC/}^P>S:-f:t>H-tf>yffiT-^ 
Sp-r-So y-hllffi3 7 1. 3 7 2*^TX^ tLTSItg 
U. ij^aS^HS 0 4IC5"^:!'^;UJi^ffifI^6 0 1. y-X 
HU-r>ffi^iLTfiStg-ri)P+ S^M<t^$M®6 
0 2. 6 0 3*^*SeS^6<]lCfl^fi£$n^. K-tf>i/® 
J]PiI€)±« 8 0 k e V t L. K-X*filS p + 
®6 0 2. 6 0 3C0#n>jeKA^2 X 1 0 20atonis/cDD3 




[0 15 5] p^^^-)\^mTFT^i^h. n^^^-JVm 
TFT^gR^i-MtCffi^ Uz^X KVX^ 6 0 5 Sf^^T 
:bo l/v^X 6 0 5 SfflV^T. > 1: > 

5"-^:i'^;^STFT(0^#ft:g 3 0 3 U >:0^'SS?W^I^^ 

n, Mtc. HiDXSTti, U >^y- h*fe^M3 0 5^ 
iljg^-t^^/c*. Jt]PigttEEtl8 0 k e ViBJ^tcT^o 

m 18 (c) ) 

[0 15 6] U-vX h-TX^ 6 0 5 ^^*Lfef*. P 5^ 
-\'T->'^^TFT^ffiC) l/vX h-s^Xi? 6 0 8 5:JK^Jct* 
^LT. -<pi->K-fc:>i^ffitrctO¥##^)i3 0 3 

fgb. 5"-VT-;PJgfi)cffi^6 1 1, n- ^:^M^«B«6 1 
4. 6 15. n- S:^^^^.®6 16.61 7:^^*SS^ 

[0 15 7] n+ m^m.m¥M6 12.61 SWJ—X 

/I'u^y^mtLxm^i^. u >ojiS50^^5 x i o 20 

^iQms/cm^tr^^J:olzLXiS:mnit-r^o n" ^^^^ 
t^fl^ 614-617 tin + m^mm¥M 6 12. 61 

hn®3 7 1 cha;^ci:-:>Tt^;^cfi^^n- m^mmm^ i 

6 . 6 1 7 0 U >«SS 1X10 l8atonis/cm3 ft^o 
m 18 (D) ) 

[0 15 8] U>?X h-TX^^7 6 0 8 ^P^£L;^cf*. 
5 0 nmCOmfti>Un>T7^ci:^f*aM3 0 6 ^?K^L. 

maLX. y-X«ffi3 8 4. 3 8 5RI/Flx-f >ttffi 

n^o (gi 18 (E) ) 

[0 15 9] ^^mmxit. U >C7)mJPXgtI*5l.^T. 
p^-^-^^Jl/^TFT^a^ l/vX hVX^ 6 0 5. 6 0 
8 ^?l^^LAc;0^\ cnecDUv^X h-^Xi? 6 0 5X^i/ 

:sli;6 0 8 ^#B&-r^:i<h=bT^^o z.(Dm^\t. p + 

M(7)^M^M1^6 0 2. 6 0 3 tCU >^^'^JP^n^fc 

^.ijp^n^u >igs^^cuT. /^^^>$:^<^.^]p 

[0160] [*]^fy 4 ] *^s6«^y fe^]ffi^y i (Dmm 

x$>D. ^mummtmi&mi tMmx$>^o 
[0 16 1] El 1 9 ^m^^x:$^mmm(Di'^mi:m^mm 
T^o Ell 9tr*3i^T. mi 5. i6tmc^n\tmc 

[0 16 2] mmm I x^.Lrzxm\zm.-oxm 1 5 
(E) (Dmf^^n^o ;i):truvx hvxi7 4 0 5^^s 

-r^o ^LT. y- hffBi^3 7 0 H*5l^T. n^-Y^-Jl^ 




4$ Pfl¥ 13-0941 13 

ffi3 l/vX hvXi7^?l^^L. m2(Z)y-h€@ (IE 
rg^) 3 7 2 SrX'y^>^'-^X^t::ffll^T. ^ICOy-h 

mm i^m) 37 i^xy^>^*Lx. 'm3(Dtr-hm 

[0 16 3] EP-^. ^>7ii:< iife. ^1 coy- hnm3 7 
nifcV^T. p5'-^t-;PSTFT(D^#<*:|i3 0 4i:fi 
:^j:^gI5^c7)*g^ffl^1tT. ^ 3 CO^- 3 7 3 
^T^o 19 (A) ) 

[0 16 4] ^:t> K-lf >i7'ffilCct 0¥»f*:)i3 0 

3. 3 0 4iru>^f£?gst3^.jp-r^o mi-msc^y 

-h«1S3 7 1-3 7 ST^/^^-v-X^chLT^StgU. n'S 

ffi®6 2 1-6 2 4f)m'^&'^mzmf$.^ti^o mi 

9 (B) ) 

[0 16 5]:>5^II. n^^^-Ji^mTFT^moUi^Xb 
VXi7 6 3 O^J^^r^o 1/>?X h-^X^ 6 3 O^fflV^ 
T. ¥«#^Ii3 0 4i;:>}^n>&-f ;^'> K-t!>^'ffiTS 
JSfitii^.JPT^o ^1. ^3coy-hM3 7 1. 3 7 
3^^^VX^chLT«tgb. ¥#^*^M3 0 4tC^-\'^^;i/?^ 
fiKMi§K6 3 1. y-XffiSc. Fl^-r >M^chLTffitgt- 
^ p+ M^*EtltI^6 3 2. 6 3 3;0^*gSS^MtCfgfig 
^tl^o (El 19 (C) ) 

[0 16 6];^tl. Ui^X H-^X^ 6 3 0 ^P^^LT. 

^m^m\zmoUzy:^h'^x^ 6 4 O^Bf^t^o l/v 

X hVX^ 6 4 O^ffll/^T. -f :t>K-tf>^*ffitCcJ:0 
U >*i^Jigt'^J!]n-r^c n5=--\^T-JUSTFTCD^2g#: 
H3 0 3CDn- ^^*e^^ffiJ|?6 2 1 . 6 2 2{Z^J>^m 

Rmizmm^ti. n'^ mcD^^mmMme 4 2. 6 43-/)^ 

Jg^^tl^o Htr. l/vX hvxi7 6 4 0T«*^^1TI^ 
f^^:r^;i/?|^^Migc6 4 1 . ^l(7)y-h«1^ 
3 7 1 chSTioTl^^n- M^^4^ffii|E6 4 4. 6 4 5 
(h. ^ 1 coy- hM3 7 1 ifiTioTl/^/Sl/^n- S^^^ 
mMn^Q4 6. 6 4 7 chLTPJ^-r^o (El 1 9 
(D) ) 

[0 16 7] ^mmmXhf~-hmm3 7 1 i:fi;^cJ:oT 
l^-^^n- m^nm¥M6 4 4. 6 4 5\t. ^)>m&f}^n 
- ^^IeE^M^ 6 4 6. 6 4 7 iRZSn + 
6 4 2. 6 4 3) J:*9^;{g;<. ^fz^) XDmm^t^^ ^ 
)imf3^$¥M6 4 llZl^fj^-DXi&KU-DX^^^o 

[0 16 8] U>^X h-v'X^ 6 4 0 ^m^LTz^i^. 
5 0 nmXts^mtiy^J Z}>XU^i^mm3 0 6 ^mi^ 

L. mmmmLx^mi^mizmuLfz'j >. :^^u>^m 
^itr^o mmff&mm3 0 7 ^mf$.L. ny^^^h-t^- 

JU^mnLX. y-XttM3 8 4. 3 8 5. K U-f 

m3 8 G^mf^r^o &.±\z^d. cmosihiss^o^m^m 
$n^o (El 1 9 (E) ) 

[0 16 9] ^fz. ^mmmx^t. p^-v^^;i^stft 
[0 17 0] ^mmmx^t. ^jxDmmumz^i^^x. 




p^X^)lMTFT^moUz^7.h-77si7 6 3 0, 6 4 
0 =^mfS.Lrzf}^. :inb<?5U'vX hVXi^ 6 3 OXti/ 
4 0 S:#B&-r?)Ci:t.T€^. p + 

m(Dl^m.<^Mm6 3 2. 6 3 3 tcU >*^^JPSn^fc 

[0171] mmm 5 ] 1 omm 

[0 17 2] ia2 0 >^m^^x:^mmm(Di^mxn^m.m 

-r-5. E12 0t'*3V^T. Ell 5, S 1 6 

mi&m4 tmm\zv^ FT (Dm 

(02 0 (A) ) 
[0 17 4]^tC. p^^-r^-Jl^STFT^^i:. n^^ 

6 5 2^mf^-r^. (El 2 0 (B) ) 

[0 17 5]^!>:tC. n5^^:i'-.;i'MTFT^«5 l^-^X h 
6 6 0 SJ^fiKf Uv^T, 6 6 OSrfflVi 

T. ###:H3 0 4(C7t^D>$r'f x^>H-t■>i7'!*Tia 

m&\zmmr^. 'mi. m3(D^'-hmm3 7 1. 37 
jjKfi® 6 6 1. V - xffi^. K 1/ -r >fi^ t L T^sfg-r 

S^*iE^fI^6 6 2, 6 6 3:^^*eSS-g-Mtrjefi£ 
$^aSo (02 0 (C) ) 
[0 17 6]:;^fC. l/->*7, hTXi' 6 6 O^^^LT. 

7 0^fl^J5X-r^= -f:t>F-k:>^fetCctOU>$rffiJi 
Si-mJJPL. SfcU >75^'lg 1 coy- 3 7 1 Ox- 
/-?-gl5^)ljg-r^ct-5t'JDiS«JiS: 9 0k e Viffi*6lC 

[0 17 7] ;i(7)^m. n5"-^:r-.JUMTFT(7:4^j»#B 

3 0 3 tc. ^r^-^i'fl^flXM^e 7 1 . n + mcD^mMM. 

«6 7 2. 6 7 3. miCDy-hmiS3 7 1 tmti-oT 
V^^n- ^?Pi^i^fI^6 7 4. 6 7 5 i. |g 1 roy- h 
«<S3 7 1 tmta-oX^^^m^n- m^m.mm.i$.6 7 6. 

6 7 7d^'iEI|-&e<](Cfl^fiX:$n^o (H20 (D) ) 
[0 17 8] 1/>^X h-7Xi7 6 7 OSrl^SLfc^. ffS 

5 0 nmT;^i^^fl;->U P >T;^i^{*SBS3 0 6 €-fl?)5K 

L. mmi^mhr^mi^mizmtaLtz^) 7t^p>?r?s 
tt^t-r^Jo )ira*fei^M3 0 7 ^fl^fiXL. =i>^'i7h7t^- 

;U^£rMaLT. y — Xttffi3 8 4. 3 8 5. H l^-f 
S3 8 6 ^JgRg-r^o i^A±lCcfcD. CMOS[h1S&;^M1sK 
$tl^. (02 0 (E) ) 

[0 17 9] ^fz. ^mm.mT\t. p5"-v^-;u^tft 
(r>mi<Dtr-hmm(Difg^m<hi±rz-f}i. ;ioxssr#BS 
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[0 18 0] *^Sg0iJT«, U >C7)mSPIg(l43l/^T. 
p^^-V^-Jl'STFTSrffiC) Uv=X h-TX^;/ 6 5 0. 6 7 

0 ^rfi$.LrzA^. :Ln^(DV'j7. i- vx^ 6 5 ox«/ 

St/6 7 0 <&#IBSf ^:i<i:t>T€^o p + 

mtn^W^^MQ 6 2, 6 6 3 ICU >*^'^iP$tlS;^c 

[0181] [^j5S0»j 6 ] ifmmm\tMmm 1 ro^jg 

fllTferpT. ij >ii4^P>C5m})PXgCD)llffSr^Afcfc 
[0 18 2] iilT. H2 1 <&fflV^T*^]^«?ycDf^®Xg 

^ijjBj-r'So 0 2 1 (c*5i/^T. 015. 0 1 6 ■i:IRll;^^ 

^ttlslD^^S^^S^To 

[0 18 3] S/t. **M0iJ«^M«^y5<^^fl^^Jtcm 
L. ||]^^J5<hIBHi(Cp5"A'^-Jl/STFTro|glcoy- 
h«M&^?>-&T. ^3(7)y-h«@3 7 3 ^®^ST 
?)o (0 2 1 (A) ) 

[0 1 8 4] StSI)ffi«?!l5 i|Bl«tr. x>^^^-)\'^TF 
T±i^ii. n5^r^-;USTFT^gl5^B<]l'«3 Uv^X h 
•7Xi7 6 8 0 ^fl^BK-r^c UvX h-'^Xi' 6 8 0 ^ffiV^ 
T. -f:t>h'-e>yfefrcfcO'J>*i«}^i[i'^i)PU. 
nMfI^6 8 1. 6 8 2^JKBX-r-&o (0 2 1 (B)) 

[0 18 5] U'v'X hTXi7 6 8 0 Sr^ibT. 

^fctCp5^-^^-;l-STFT^#:^ffi5 l^v^X hy'Xi' 6 
9 O^fl^fiKT-So -r:t> F-e>y?£(3j;i9 U >^fi:ji 
micmjbDT^., iJ >*^fS 1 wy- HmiS3 7 1 (Dt—/-^ 
-gl5^®il-r^=t5lCi]P)^«l±$r9 0 k e Viiias^tClS: 

[0 18 6] dCDl^m. n5^-^t-;V^TFTO¥^#;H 

3 0 3t3. ^^'^-jvmis.mm.G 9 1. n+ m(D^m.mM. 

^6 9 2. 6 9 3. ^ 1 ©y- hfl:1S3 7 1 i:fi?^£oT 
t/i-Sn- S^Se^fl^e 9 4. 6 7 5 i:. ^ 1 coy- F 
7 1 i«/3:^Tl.i/j;t^n- §y^*E#lffi«6 9 6. 

6 9 7 75^'aes^wtcj^Rg$n^o (021 (o ) 

[0 18 7] n^^-v^-Jl/^TFT^ft^^ra^ 
X 1- x'Xi7 7 0 0?rJ^)5£L/ct^. :t> H-tf >yffiT 

^mi^m3o 4\zr^a>^^mmzmiiat^o mi. m 

3 0y-h«®3 7 1. 3 7 3:^^'VX^<t LTfi^tgU. 
3 0 4 \Z9-^'^)VBlS.'vm7 0 1. y-X?I 

H K >M^i: LTtiitg-r ^ p + m'^m^m.w. 7 0 

2. 7 0 3*^SeS^WiCJKi5£$n^. (02 1 
(D) ) 

[0 18 8] Ui^X hvxi7 7 0 0 i&ll^^L7t^t, 
5 0 nmT7i-5)^<t->'J H >T;iSf*MM3 0 6 €rfl^B£ 
L. }]P?»JaSLT###:]llt^jPLfciJ >. /J^P>^ffi 
tt^t-r-S^ BP^«ieii*Ii3 0 7 i^rfl^figL. P>4'i7h;J^- 
;i/5rMPLT. y — Xtt@3 8 4. 3 8 5 K l/-f >I1M 
3 8 6 ^mm.r^. SX^iZjiK). CMOS HISS i^^fl^M^ 

n^. (02 1 (E) ) 




[0 18 9] ^tz. :^mmmT\t. p^^^^JUSTFT 

[0 19 0] ^mmm-V^t. UX^^JPXglCfcl^T, 
p5^-\'t^;^STFT^ffi^)l/vXh-7X^ 6 8 0. 6 9 

Rise 9 o^'^m-t^^t^-xs^^o z-com-^it. p + 

[0 19 1] ±aiL7tct^^C^Sgfy2-6TttCMOS 
Of^SXg *:^SE«^y & iSffl T # ^ ^ O ^ T 7i 

[0192] [sissfy 7 ] :^mmwt. mmm i ^t^^ 

[0 19 3] ^r. mitmitiyU :n ymt^iU^f- h 

;i.=i'> (Ar) . ^'jyh> (Kr) . ^±/> (X 
e) ^c7)^#:*fXS;ttt^necog'&:^*X^fflt^ntSct 

g^HJiti-FlitrWNx (fib, 0<x<l) T^^tl 
WbTV^^o 

[0 19 4] zoLxn^tifz^mmmmit. ^m^it 
mm^tA^a^^nx^^^. mizmmco^^mits o 

^/i. mcDit^fllt. - 5X109-5X1 
0 9cl y n/ cm'^tr^Zt-f)^X^^o 
[0 19 5] U^. ^itmitiy'J Zi>mt\tS i OxNy 

[0 19 6] :k^^X\ BfMcoy- hSSSSA^"->^f#^ 
rzii>(DUzy7.h'^7.i^ /^^ — > (MP: 1. 5 /xm) ^ 

[0 19 7] :;^i/^T. :^M1&mx\t. ±E^B*tIiSic^ 
/N^^'"- >^Hii5Sa'/^Xv^<5gfflT^ I C P (Indu 
ctively Coupled Plasma) X-y 5^>y^®^<£ffl bTX 

[0 19 8] zzr\ I CP F^-rx-y^>^ge^^ 
x^±f&mm\z^^^xm2 2 ^m^^r^^mizmm-r^o 

[0 19 9] [1'2 2lCX'y5^>^*^^>/N*-c^m»&«lifi 




1$Pfg¥l3-094113 

-r;H2*iHeb, ^^75^>^'^^:/^X 1 SSr^rbTR 

rmmi ^izmm^nri^^^o ^tz. ^i^izmm^nrz 

&mm(DT^nmi Slzh^y^^y^^r-y^::^ 1 
bTRF«ilgl 7;0^*g^$nTl/^^. 
[0 2 0 0] mW.±:^(DT>^i-z}'i )l 1 2tCRFtt§[t 
Tl^^'EnSP^n-S^h, T>5^^=3^;1/1 2 R F«at J ^^'a 

y5\^\zmn. zjji^izm^Bf)^^^^^ mm^tm^ 
BCDrnmr^^iz^ittoo 

[0 2 0 1] M0J=rotB (uQltmit^) 

[0 2 0 2] 'A^x^fy 7 ^'r-(Dnmmm(Dm^\\z 
fi£^T. ayji^izmmn^E^^^u^^. 

[0 2 0 3] —d B/ d t =rot E 

[0 2 0 4] ^(Dinnm^'Exn'f't^ot-fjmztm^n 
mmzmm\>xnM^m^'^^m^m^<u^o 
hjEfs.^^ox. i^-hmzjKt^'Dtz-mmm'fyX'^m^ 

[0 2 0 5] ryf-^zi^ )V1 2 ( I C P/^7-^^^^»P 
$n^) i:a«fflc^TgR«111 5 0UT7./^U-^^m 

jtjp^n^) (D^n^enizmwr^RF nu-^mw-r^ 

c tc ci: T y ^ X g S AWT 7. «J± 

[0 2 0 6] I CPX^y5">^S®TK^Sy^Xv5: 

n^fz&iz\t. T>x:^=i-r;n 2 tcatn^R FttSft J 
^(Drz^izm2 siz^vtz^oizyy'r'^^ 

j^WiLTz^Jl^T./^^ y)lZi^)V2 2C0 I C PX^y5^> 
^ge;^/^T?8%$n;to 13 2 3 4'<7) 2 1 tiS^^^. 2 3 . 
2 e^t-^y^y^^t^y^Ts. 2 4. 2 7tiRFttaiT^ 

^fc. ^^>j^-'<Djs.mz\t. mm2 s^imr^ 

[0 2 0 7] ^^mm\t. m^u i cpx^y^y^mm 

y^>Ti^m^m^^^ztxmm(D^-/^-n 0 s^-r 
^^m^mf^Lfzo 

[0 2 0 8] mmcDf—zt-'^e ^n^fz^. ^nmm 

X\t. I C PX'y5^>^*S«CDAW7X/N"7"^fi^i^ 
14^^b/iE!T$)^c 1112 4{C*b?tJ:?»iC. AW7X 

[0 2 0 9] ^fz. X«y^>i/;^JX {C¥ ^tC \ i(Dm 
^ijy) c^C F4C0?tffiJ:b*lllnbTfeci:l^o El 2 5 

cF4(Z)atflit^>^c#<Tntj:^>^X7^><hi/i^ 




[0 2 10] Sfc. J—/'\—^9l,t'$'>^XT->tl-iy 

[0 2 11] ;i<Z5J:^tCI CPX-y5^>i7'gtt^£-fflVi 

" (»SL<tt5~4 5° ctO*fSb<tt7~2 0° ) 

[0 2 12] Z.:LX'\t. wm^—Wtl^TTskLfz-^K — 
o, C r . Nb. S i ^) (COV^T I CPX-y^yT^ 

[0 2 13] S/c. ±Eh'^-rx-y5=->^lrfflViSXv 
5^>i^:tfXiUTC F4 (lzg7-y'fk^^:^X) tC 1 2:^ 

C 2 F 6. S tt C 4 F 8*'"B' St^tlfe 7 -y ^^^tJSJS** 
Xi:C 1 2. S i C 1 4x ^TzitBC 1 3)6^ ^S^tl/itg 

[0 2 14] e>ii^®xg«, mmm i csex-ti. 

[0 2 15] fi*3, *S«]5g#>JC0l#fiKtt, *0JliifflS(CfS« 

[0216] [SM^y 8 ] mmw'i i tcx 
4^ ->v u— y-'tr «t s^B^t Lfc#ig^>' u zi >m^m 

[0217] :^mmm(Dm^BitT.m\mm^^ 7-130 

6 5 2^^fBlcfH«®^^{l:tt«TSSo :i©^FBftx 
[0 2 18] S-r**7XS«l 0 0 l±t'TtteSgi:LT 

^{ti^ij=i>Mi 0 0 2^fiKBi-r *o mtiy'jziymi 

0 0 2±l-#^rBH->'J 3>J»1 0 0 3$:)3!cBi-r^. 
JS«ajT«K{t->U n >M 1 0 0 2 L^^^iyU a >jM 1 
0 0 3 t^X/t-y 37)£(Cj;OilMB<]tCfiK)IILrc. 
■ft^WTl OppmCT^X-yb-Jl/Sr-g-trP^X-y 'yjl/igjg 
^5rm*LTX-yy;i'$WH 1 0 0 4$rfl^BRLfCo (H 
2 7 (A) ) 

[0 2 19] nc43. x-y^r;U (Ni) i^mzh. yjUVX 
■;7A (Ge) , ^ (Fe) . (Pd) . ii (Sn) . 

la (Pb) . 3/\'jn- (Co) . (Pt) « ffi (Cu) . # 
(Au) , (Si) iii-3fc7c**^^stinrc— a 

[0 2 2 0]i)J(3. 6 0 or lBlfPB^©7K^fcLXg© 
f*. 4 5 0 ~ 1 1 0 0 *CT- 4 ~ 1 2 B#Fb1 (^^Sg^'lJTtt 
5 0 0'C4B#B.1) nmSsM.'^'U^^^ ^Stt->'J=l>gMl 
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0 0 5 ^J^fiKLito :ipLTf#e.ti;tS£^'t4->Un>Bi 

1 0 0 ^mm\zi&t\fzm^>(^^^r^-^t.ifi'^ti^^'z 

1/^^. (El 2 7 (B) ) 

[0 2 2 1] u^. 2^^)5fi0ijoss{txe«*HJii»{w. 

f a«£ $ n/i ¥ J^BX XS ir jgffl T # -2) o 

[0 2 2 2] [USS^J 9 ] *IISg^JT«. ^M^J 8 h 
S/j:^ilS^ftxetrM-r^=bc75T'$)0. 4$ga¥8-7 8 
3 2 9^i>#gtCfH«$n7t}$W^fflt.^TiiS^{l::Lfc«^ 
©«aj(C-pt,iTSiBJ-r'5.o #rj^¥8- 7 8 3 2 9^i>^!r 

ife^o ia2 8$rffliiT. mtm^^m^\zm.m\^fzm't 

[0 2 2 3] ^T. **^x*«i 0 1 i±lc^{l:->Ua 
>Bil 0 1 2<£ri«Mb. ^OTSffl±lC#SK->'J=3>|i 

10 13, ^ft:vua»jii 0 1 4^]i^te<]icfiKitb 
fco Croat. ^ftv'J zi>M 1 0 1 4roj!iJPtii 5 O n 
mi: L/to 

[0 2 2 4] i):tC^{l;->'Ja>gil 0 1 45:/N°3'-X> 
i:7*LTSS?M(3r^PgI5l 0 1 5^mL, ^ro^. fi» 
J^^Tl 0 Oppmrox-y 'y;i'^-&trP^x-y'b-;i/ig^JK 
Sr^*Lfc„ J^fiK^nfcX-y-y^l/^WB 1 0 1 6«FjiP 
g[5 1 0 1 5 rojSgliCD^-T^^aKv-U a >M 1 0 1 3 tig 
Mbfct^ffi<i:7:c-pfc. (112 8 (A) ) 

[0 2 2 5] ^il, 5 0 0~6 5 0'CT4~2 4B#Fb^ 

(*i^ss^jT«5 5 or 1 Amf^) CO^^aS^fT^^ ^ 
Bm.'.y^)ziymo^^Wk\\L-^fi-ofz. iirolSSfbiilgT 
x-y^jUTj^SL^cgP^TJi^TilS^^tL. ^:i75^e.S 

tc(i<l 1 1 >#:^fp](C[R]*^-^Tjtff-rsci:^'51SS*'>i* 

[0 2 2 6] Cl-5bTJ^^S$ti;^cie^14v'J 3>IK1 0 
1 7«1$t*tS;t«#1-t*trolS^BA^*-&L-T;^j:0, ^^©^ 

[0 2 2 7] _hfSi>$gtfB«$nfcSffi{C*3I.^T 
tiX-yy;!/ (N'i) 'i:X^\zV}\'-^-'0 (Ge) , » (F 
e) . n=yi/^L. (Pd) , m> (Sn) > (Pb) , r]A*;U 
N (Co) . (Pt) > ^ (Cu) . # (Au) , ->ijr3> 

(Si) i:lriorc7C^:<i^e.il«'nfc-®^rc««^ffl®7t; 

[0 2 2 8] UA±roJ:5;^cftffi^fflt,JTSS^B^'aO*# 
#:BM (iigStt->Ua>M-^^S14->U=l>y;i/-7X'5'A 

Stt^Se^J 1 (c^jex.«'^i/^c ^ti, IIJS«?iJ2~7 tcoffi 

[0 2 2 9] *||]5S0iJ(DS«^ffl^^TiiiS^B{l:L^c*gS<^: 
^t;it^®<*;M<&ffll'^TTFT^{^KLfc«^. igi^^mi^ 

9J]mms. (^f'jT"^') 75if#e.n^;^^. ^©/ij^ist^^ 




[0 2 3 0] immm i o ] :^mm.mit. mmm s , 

«?i)T'«^<^:^?£i:LT, 0- 1 3 5 4 6 8^{^>: 

#B$fc«iHFM¥ 1 0- 1 3 5 4 6 9^i>$StCfS«^nfc 

[0 2 3 1] iii^fgirfsijsnfcsffitt, #aH¥#^^ 

0 17atms/cm3jli(.T. tf^LKlt 1 x l 0 16atms/cni3(c^ 

[0 2 3 2] :^m.mm<Dmm'<z-z>\^^xm2 Q^^^^xm 

BJ-r^c ;iCT«:3-->i7-tt<7) 1 7 3 TStStC'P;*^ 
tl-5)ilTJl/* U 112 9 (A) T 

0 2 2, ®fB'tt->Ur3>Ml 0 2 3 7i?jf^fi£$nfc4^^^ 
^LTl^i^o ^LT, ^^B'I4->'J n>Ml 0 2 3C73g® 
tIVXi7ffl(7)^{|:a?SMl 0 2 4/^n 5 0 nmO/P^tl 

>*t^iP$nfc^I^l 0 2 5;5^^tt6n7t. 
[0 2 3 3] :iCD*^SiT\ aSHH^'t^TS 5 0~ 1 0 
2 0"C, 5-2 4B#W. «ajx.(f6 0 Ot;, 12B?frBlO[)^ 

^10 2 S^^'-ir-y^ U >i'*+)-< htLTffill^. ^ftitv 
U =1 >M 1 0 2 3 tC^7¥LTl^fc«i««7t;^ttU >*^^Jn 
^tlfctl^l 0 2 5 tCiStlf r .hA^T^fc. 

[0 2 3 4] -^LT, -TX^fflOSE-fta^M 10 2 4 
U >75^'^JO$nfcfI« 1 0 2 5 i:$rXy5^>i''LT 

waS^ 1X10 17atms/cm3 JlJ^lTi' ST'<gM^nfc|g 

[0 2 3 5] [^]ffi#iJ 1 1] *:||]5g^JT«, ^SSt?!! 
8> 9 !c5PtLT!t*P?g¥ 1 0 - 1 3 5 4 6 8^i>fgS/i« 

10-13546 9^■^i:mzmm.^^rLrzmw^^m. 
^■^fy-fttzm'^^t-. 

[0 2 3 6] wj^mizmm^tifzi^mn. mmms. 4 
x^l-rz^^mf^<D^^^it^zm^^tz=^y 'dv^. i^mt'ik 
iznuf yTtm {R^mzit-iSM) cDyy^<)>ifV^m 

mi$-m'PCO-y^)\^mS.^ 1x10 I'^atoms/cmS UAT 
«f^L<ttlxi 0 16atoms/cni3 l^T) i'STfaMT 
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[0 2 3 7] 2^S?)^fyro1tfiXfI-:3l,iTll3 0€:ffll.iTlJi 
aj-r^o S-rS«ii LTim't40S^^S3?*« 10 3 1 

[ 0 2 3 8 ] ^lr||]^^?iJ 3 , 4 0)gra{t:^ffii&fflV^Tig 

Tit^##:B 1 0 3 2 , 1 0 3 3 SrJ^jiXLfCo $ e-tC. 

Ml 0 3 4^fl^)jXL;fto (03 0 (A) ) 
[0 2 3 9] f-hm»mi 0 3 A^mfj^Lfzii. J\n 

f>7tm'&^tinmm.^\z^^^xm^m^ff-ofz. 
mmx'[tmmmmm.>^^m LmtTi^m t Lfc^ft 
ttUHMtL, 5 ox:, mmmr^^^soi^ 

tbtz. mmu&iti 0 o~i 1 5 o"c (f^sw 
{cW9 00-1000 r) <DmxMiR.-tni,tA^^L. m 

aB^Pa^t) 1 O^i— 8B#ffl (f^^S<]tCtt3 0^~2i)#ffl) 
CDFiBTatRTtltt'^l^. (1113 0 (B) ) 
[0 2 4 0] CCDBt. - -y ^^;^«»%ttO:::•y'b-J^ig^t 

^tta-i^x^mmmm.'^izmm.L. rS^Hi4->u n>jMft^ 
cTj-'y^ji/jiST^i^faM-r^), t^oT, E13 0 (b) \zm 
Lfz^mi^m I 0 3 0 . 1 0 3 erpiz-s^n^-yirji 

m&lt 1 X 1 0 17atoms/ciii3iy,TH{SM^tlTi.i;t<, 

[0 2 4 1] ]^±(D^orj.iimxrji^^m:mm^m^^x 

i^mz:$immmiinmwi4(Dm^it-:f5m<Dm.^ 
^t)^mmizm^BmcD^^^mm^->'j 3 >M?:*^Tr 

[0 2 4 2] (*#<*:)l(75^^B<SiticMTS^M,) ±ia 

EM m&mm^m^mm iz^^mmxmg,izmmx 

[0 2 4 3] ^Tz. n.=f-&mn^u:siy^7.m. {xm) 
min^nmL.x^mw-m<n^m (."f-^^^-^ji^maSL-r^m 
j^) i}im^mz^'p<D-rrit^'s!^tixi-^^h(7)(D^rz^ 
EiPiffi*^' {110) mx'&^z.t.^mmi'fz. *t±sraA 
mxi^y 5 iim<Dm'?-^\3iifT'^M^mmizmmL 
fcfam, 1110) mizmt--r^mHtL^sf}^^n^^\zm 

■fimm^ntz. 

[0 2 4 4] t-fz. :^iiimA\im^ (7:>m-iKm^mt^mi'X 

mr!&m.m) iz^om^L. ^^B^^Lmzi^l^x^^B^^^z 
mi^^t^^^zt^mmLtzc z.tii,tmm^n^^'f-m 
t^m^umzm^xmm.&jizmA^-oxi^^:iLx\ ms, 
izmmx'^^, 

[0 2 4 5] uti, s^^mmz:tin^^m^^o:>mi^^ 




\t. rcharacterizat ion of High-Efficiency Cast-Si 
Solar Cell Wafers by MBICMeasurement ; Ryuichi Shi 
mokawa and Yutaka Hayashi, Japanese Journal ofAppl 
ied Physics vol. 27, No. 5, pp. 751-758, 1988J lcfa« 
■^tltz fPlanar boundary j TS-So 

[0 2 4 6] ji8EteXtcj;n«, ^mmmizuM^BU 

[0 2 4 7] {^^m\zmm£.m tjmi i 

0 > {211} ?;i^Be^«s 3 o^f&^i 

Jgfii- i:7iK^/^7/-i5'T$>0, S<fi^VJ^ $ if fi^i* 
0) S I ^ *4lf-T * ^ C i e. tlT V i ^ , 

(oMit^m in*. (2 11) ji^ni^^xh^^iifim^n 

[0 2 4 9] --::>CD^Si|£4®FB^tcBfiX$nfc|g^B*i^lc 
4o^^T. ii5;^co^S©ffi::^^4*^' (110} T^^W-^-. 

{111} m\zni^'.-t^^'J-m^t£.-m^e ft^L. 
0=70. 5° wR#tcz 3 w^^J^;*4W•t7^^^^i^^'»l^'t^T 

[0 2 5 0] *||]!i6«^JO?^^Bl4->'J :3>iM«« ^a*5# 

fC43^^Tl?f»-r?.i!g^*5<75#t&^iSI;^'5S$('Si<]70. 5° CD 

1} -M^tL^x-^^t^^^^f^'Mzm^m^^fz. 

[0 2 5 1] (9= 38. 9 ° <^B#tCttS 9 ®^rtli&*4 

[0 2 5 2] :L(Dmti.1^^^%tL^\t. n-mij'SL(D^m%k 
m\ZVf^mi^^tlti^^. IP*.. **SS^JS:^;KbTf#/i 
Sg^Bl4->'Ja>Mttffi:^{4755Sl!BS {110} TffiiioTl.^ 

[0 2 5 3] C10it:^J:i^^«jt (IEStlC«i^S*ul?-Oli 

%tLW\z^^-^x^^w^^^^timm.mz^u o , ^axisis^ir 

[0254] S/c700~115 0"C tl/^^iiS^^SST- 
OT^JiaSXg iz cfc o T«Sffi*5rt T ^ i^PlB <!: ?S 
mLX^^^Z.Li)^TEUm.'^\ZJ;i-oXnm-^t\X^^^o 

^n\t.^(Dm9mjLn(Dmmx!Kmm^iz^\z^^-&n 
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[0 2 5 5] Z.(D^m^<Dmt.m.f-7.\dy^m^^ (El 
ectron Spin Resonance : ESR) tCJ:oTX tf >Sffi 

ifoS X 1 0 l''spins/cni3jy,T (JfSL< «5 X l 0 15s 
pins/cfflS £/.T) T^^:i<i:75i*iJWtTVi^<. /cfc'L. 
C ©Steffi ^ fiJ^SK Wl^tB IB W-fcifi ® T\ 

[0 2 5 6] £A±(7)^*^e, *:^ISSt^J2:^)ffif 

iga«jfi<&W-r Si^ffi14-> iJ :3 ym^CG S (Cont inuou 
s Grain Si 1 icon) iB?^T^iSo 

[0 2 5 7] CGS(3M-r§tH«li*tBSAtCctS!|$M 
3P10-294280 ^^2i$g> mmW- 1 0 - 1 5 2 3 1 
6^. !f#®¥ 10-15230 8^Sfc(S#l^¥ 1 0 - 
1 5 2 3 0 5^®ti511^#M-rn«mVi, 

[0 2 5 8] (TFTcr)«a<^14t3M-rS»]A) *li3S 
•^llTf^MbAcT FTtt. MOS F ETlrEg5cr^«M.itt 
14 U fco *tiiP A L T F T :^)^ e> tt;^ 1:15^1" 

[0 2 5 9] X-f ■y^>i^14te (^>/:t7ft{^«0j^ 

n 5=-^ ^--JUS T F T *5 p 5" Jl'^ T F T i t) II 60 
~100inV/decade (f^;SMtrtt60~85inV/decade ) ch/h^ 

[0 2 6 0] (2) TFTCDft{^iSaro*&Si:;^cC§«l^ 
9J]W:^mS. (wFE) 7i^'. n^^-v^-Jl'^T FTT 200~65 
OcDiVVs (f^^MtCtt 300~500cin2/Vs ) , p^^^-^-JV 
STFTTIOO-SOOcbVVs (f^^MUtt 150~200cin2/ 
Vs ) tA^V^o 

[0 2 6 1] (3) TFTCDmwimBcommtfji^v^ 

l^mmS. (Vth) 75^', n5^^^>;l/STFTT-0. 5~1. 5 
V. pf^r ^-^V^T FTT-1. 5~0. 5 Vi:/J^^^i„ 
[0 2 6 2] Je/.±©«|t3, miiiXmtltzX^ y^>^^ 

^i6j:zj:Mmmimmmmmix$>^:itf}mm-^n 

[0 2 6 3] ([HlgS#tttlSIT-5^a) 'A\Z. 
?:IS5£L.TmUfcTFT$:fflliT{t®$tlfcU >^y:t 

liCMOSlijgT-?^£^'f >A'-^lH]S&?r^^SU >i^*^ 
[iJgiitbfclHlSST^'O. -r >A'-:$'I11S& is^fcoroii 

:t->\y-i^(Ommf^ComizU':>X^^^, 
: 9© 

TFTCoy-f h*6^MCDM)l : 30nm&o;50nm 
T FTOy-f hfi : 0. 6Aim 
[0 2 6 4] ;10U >i/:^->U~^l3ctoT5gSgiliK^ 




^m^tz^^. »;*cfflTi. 04GHz cD^mmm.^^n^ 

Ztt^-V^fZo ^fz. H^iCL S I [ilg&COTEG(75— O 

0. 6wm, «z!Smj±5V. 5 0|§;O-> y' h l/v'X^ 

lHlg&tC*3l^iTll!)f^)l)K^100 MH z 

tlfz. 

[0 2 6 5] Ui±CO»Aj:U >y->l'-:$'t3J:t^->7 

F E T (3 Ei^-r ^ . « L < tt«]i-r ^ ttfg 

[0 2 6 6] 1 2 ] *S&5g«3J fe^ffi^tXgT 

[0 2 6 7] ^Jgfisj 1 0T-«« |gS{l:->U a >4'CD®iK 
7tm=^yy^'J>:f-T^rz!st>. y-7:S"J 0 2 

5 (@2 9#M) S:fl^^^K•r^^2:^B75^'S^. Yy^'Jy^ 
$%mzit. TFT ^mfisi-t^ :i t*tT^;^!:< 7i^fcJ6. 
[s]g&CD««{l: Sri^ T 1.^ § o H±fS<75 r^ll.'^ ^ 

«fMb/by-y^iJ >i7';^feT*0> n5"-\'^^;i/STFT 
«n+ m^n^^M^^Z^^ p^-rT-;l'STFT<75p+ S 

[0 2 6 8] 1 T^L-fcXeTtt, n + 

1 3~3 1 5RZJ^. P+ S^S£#lfI«3 3 2.3 
3 3I'«U >>i^5 X 1 0 20atonis/cm3cDH}gS[C??$E-r 
a„ (014, El6#fll) ZLCOfztb. :itif>ofIJ^S 

[0 2 6 9] Z(Dfztt). TFTC0iH^##:)13 0 2~3 0 

(D) . 016 (D) tCi5l.iT. 5 0 0~650 

"C ({^gWtCttS 5 0~6 0 or) CD^affiiaaT 2 ~ 2 
4B#Fh^ (f^S6<J(Ctt4~ 1 2I1#Fb^) 0|^^3;aig?rff ;1 

[0 2 7 0] C(73^5agXStC*5l^T. =S-TFT05^ir 
^-Jl^mmRm 311. 312. 325. 331. 341 

[0 2 7 1] ^(DtzSb. n+ m^m.!^mm.3 13-31 
5 RV^. p + m^m.m9M 332. 3 3 3 © - >;/ -SrjU 

iMW &^it 1X101'?~ 1X10 20atoms/cin3 (f^ 
&mzit 1X10 18~ 5X10 19atoiiis/cni3) ttfAD 
L. flii:^. f^^^-.;Ufl5fig?I^3 1 1, 3 1 2, 3 2 5, 
3 3 1, 3 4 1 (D-y^)l^mA\t.2 X 1 0 '^atoms/cni^ 
iy,T (f^^Wfrti 1X10 '4~ 5x10 16atoms/ciD3) 

[0 2 7 2] ;^ci:*3. ^mmM(Dm3^^»^lZ\t. n + S 

^-mmwm. 3 1 3 ~ 3 1 5 rzs, p + 3 3 

2. 3 3 3fitt. >^rzitt.m(Dmm^'pu< thi 
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X 1 0 19atoms/ciii3j&(,± (ffSL<«l x l 0 20~ 5 x 
1 0 21atoms/cni3) iTi^ J; pT^. 

[0 2 7 3] immm 1 3 1 :^mmm\t. ^mm 1 ® 

CMO S|51g§(7)^M0iJT$)S. H3 1$rffll^T. *^J5fi 
t«J^?ll©TFTO«jt^iJi?^-r^o 0 3 1 (A) ~ (D) 

«ajcD{^SXg«l|]^fy 1 . 2^i@ffl-rntt'S<. I¥«ffl/s; 

[0 2 7 4] 03 1 (A) «. mmmi <n^MmT$> 
Lrzm-r:$>^, 

[0 2 7 5] a«9 0 0^®tC^{t->U =i>Tfj:^Ttfi 
M9 0 1 ^fl^fiX^nxV^-So TtteM9 0 l_htc, n^r 
:^;U^TFT. p'^r^-JlMTFTCD^^CD^m-^^Mf}^ 
fl^)jX$nTVi?>. S4^(73i|^##:)i^ffloT»«9 0 0^ 
ffilC, ^r-hiiseitJig 0 5:*^fl^fiX$nTV^?)o St'. T 

FT*«oTS{l;->'J :3>t;:c^«®M9 0 6. )lW*fe 

^fli*^Bfi£9 0 7*^'Jl^fiK$tl. )lFB^*&i^IS9 0 7±tCtS 
V-xm®9 4 1. 9 4 2, F U"f >«11 9 4 3 

[0 2 7 6] y- h*6^iM 9 0 5 Srj*^T'y- hE«S 
(y-h«®) 9 3 375^¥##)lSr3cllLTm$nT 
1/^2.0 y-hEiiS&9 3 ICDffliJffitiT— /t-4^tl?K^iK$tl 
TVi^» c;iTtS, 2 5 0 nm©i7DAT}^^b 
fz. p5^-\'^-Jl'^TFTCDi{i^ft:)i<i:32SbTI/^ 
^gP:a-ti. ^(7)1iS*^')ffl?.$tlTM2CDy-hfl;M9 3 3 

[0 2 7 7] ^;^cit^##:)itlU >. 5l^D>Sr^JiPT^:^ 
ffitiHSg^WJ 1 5rjifflbito n9^^:t-;i/fflTFTO^»^ 

stz«, 5"-^^^;i/j^^iXMJiK9 1 lA, n+ m^mmmM 

9 12A, 9 13A, y- hfl;119 3 1 AiafJioTl/i 
^ n- Ti^#)StI^9 1 4 A. 9 1 5 A. y— hfl;1S9 

3 1 Atmu^r^^u^^n- mi^mmR^Q 1 6 A. 9 
1 7 A^^'fl^fixsnxi'i^o 

[0 2 7 8] n'm^m.m¥M9 14A. 9 15A, n 
- m^^i^^M 916A, 917Atl'J >(Dm&f)^n + 
S^»Et)fI^9 1 2 A. 9 I 3 A^iOhiS.<ti'3X\'^ 
-5. ^Ac. n- S^i^#lfM«9 1 4 A, 9 15At^r 

:^-)mis.mm.9 1 1 AiwsE'&aptsy- k«S9 3 1 a 
(TjT^-A-gpwTt'i^SEL.. n- m^m.mmm9 1 4 
A. 9 1 5 A(Dmm\-i^^' ^-)im0Simm.9 1 1 Atrisj*^ 

[ 0 2 7 9 ] ftli:;^. p^^-V^^^l'STFTCO^^^^Htr 
«, ^^'^-)imftZm.m9 2 1 A, p 9 2 
2 A. 9 2 3A, p+ S^i^#3««9 2 4 A, 9 2 5A 
;^^fl^^i£$tlT 1/^-2). p+ S^*6*^l)?Mlie9 2 2 A, 92 3 
Actia fcp+ S^i^t)ffill!c9 2 4 A. 9 2 5A«'J>(D 

[0 2 8 0] 03 1 (B) \tmmm2, 3<r)mmmr'& 




[0281] 031 (B) n^^-v^-^^U^TFTi 
p5=--V-^'-Jl'^TFTi:fey— hM9 3 1 Btt^^-A- 
ttt'fl^^jt^tlTli^o 2 5 O nmCDi? n 

[0 2 8 2] ^fc*##:Ht3'J >. 3l^P>$^*p-r^X 

mizit. '^^^-)vm!$.m^9 1 1 B. n+ m^nmmm. 

9 12B. 9 13B, y— htt1l9 3 1 BiMTi-DTV^ 
Sn- ^M^M«®9 1 4 B. 9 15B. y-httS9 
3 1 Bifi;^CoTI/i/3:l^n- S^i^t)fIJ^9 1 6 B. 9 
1 7 B;*^J^^$nTVi'5)o 

[0 2 8 3] n - M^SEtlM^ 9 1 4 B > 9 1 5 B, n 

- m^n<^^M9 16B, 917BtiU >(Dmmf}^n + 
S^*e!^«^9 1 2 B> 9 1 3 B fcfgO^ioTV^ 
-5. S/c. n- SJ^i^#lMJs£9 1 4B. 9 1 SBt^-^- 
^-Jimf^ammQ l l B<i:®^^g|5ti':r-Ktt119 3 ICO 
5^-/t-epcOTt::#ffiL. n- M^i^tlM«9 1 4B, 

9 1 sBcommt^-^^-jimi^m^B i ibi,z\^-a^-dt 

[0 2 8 4] te:^. p5'^t-JL'^TFT0¥##:lltr 
ti. ^i'^;PJ^fiXffiJ|K9 2 1 p +S^«i£^fI« 9 2 
2B, 9 2 3 B^^y- h«1S9 3 1 B^V7.i7tCtTg 

[0 2 8 5] SI 3 1 (c) itmmmiiziDi^T. f^io 

[0 2 8 6] f- v^mm 1 (j^f- vw^9 3 1 
^ 1 coy- hBSiBg9 3 1 Ccfct? fc^^T'.;u&:^iRi<o*g« 

?*H^2(Oy-hEi^9 3 2 CT;^j:-5. Aj^J. ^ 1 (0^ 

- l-iS^9 3 1 C75^*pg^-\'^^;PSTFT(Oi|^^#^Jli:5c 
*-r^a55J-«, ^2CDy-heE«fe9 3 2 C$x'Xi7[3L. 

T*gA^*«a e^nfcfg 3 (oy- h«M 9 3 3 c*^fl^fiK$n 

[0 2 8 7] n^^-^t-JPSTFTCD^W^^tlitCti, ^A- 

T^;pmtiiiit9 lie. n+ mp^-ymmM.^ 120.9 

13C. y-h«1S9 3 1 Cifi:^j:cTt.^-5n- ^i^ife 

sfi^ 9 1 4 c. 9 1 5 c . V- vnM. 9 3 1 c t.m.u 

-^TV^Til^^n- S^^tlM^9 1 6 C. 9 17 Omi^ 

[0 2 8 8] n - M:T;*Et)tI^ 9 1 4 C . 9 15C. n 

- \ % C . 9 1 7 C«'J ><0«ffi*tn + 
iy^i^#I$Il^9 1 2 C. 9 1 3 C fc(a<fci:-^Tti 
-5. 

[0 2 8 9] ftli:?^. p^^-v^t-^jl/STFTCO^^^^:)!!; 
tt. ^-V^^Jl/J^figM^g 21c. p+S^i^tlM«c9 2 
2C, 9 2 3 C. p+ gJ5p^!^fM«9 2 4 C, 9 2 5 C 
tS^JK/S^^TI^^o P+ S^*i|t)«S!c9 2 4 C. 92 5 
C « p + ^^i^f^flUE 922C. 923CJ;0t>U>?e 
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[0 2 9 0] 03 1 (D) «ll)!te#'J 1 tC*5ViT. y*- h 

[0 2 9 1] CMOS[HlgS«lli5S0^i 1 <OXgtCtJe^T# 

)R9 0 6 ^J^BXT-SfttJOtC. i7aA (Cr) . ^y-^ 
)V (Ta) . ^^'> (T i ) , ^>^'Xt-> (W) . ^ 
'J>^x> (Mo) Ti^J-S^MM. ^;t«3:n^>C97C^$r 

f^sKL. /N-5'-->i7'LT^4<75y- MH«9 3 4D$r 

[0 2 9 2] CCOlffiKt;:J;0. ^ 2 coy- hBBi^ 9 3 2 
D*^^ 1 coy- hiHI^9 3 1 D (m3coy-h«1l9 3 
3D<&^tr) i:lg4C0y-hia«g9 3 4DT<'2)Snfc 

[0 2 9 3] :icO«^f::tt, n5^-VT-;U^T F TcO^i^^ 
Wm\Z.\t. 5=-^T-JUfl^)5KW^9 1 ID. n+ S^Mi^M 
jlK9 1 2 D, 9 1 3 D, f- hM9 3 1 Dilll^ioT 
Vi^n- ^*>C!ilSM«9 1 4D. 9 15D, y- 

9 3 1 t.m.ti.-o'C^^ti.^^n - m^-Wi^^M.^ 1 6D. 

9 1 7 DTS^JK^SnxV^S:*^', n- M^«iE%fUl?9 1 4 
D. 9 1 5D«^lRr>'^4(73y-h«®i:32SLTl^ 
SgR^i-T-SO, n- m7C-mn%m,9 1 6D. 9 1 7Dtt 
^4 coy- 3 4D=i:3cSbTV^;^j:t/i„ 

[0 2 9 4] ;i co«;jK C0*ij*tt. ^i«y-h«S9 3 

1 D<oTgl5co^l^W#:)S(c^ai^<^:■'J >*^^iP$n;^ci:i/i« 
^H4#lrW3<i!)TS^o 03 1 (D) \Z^.t^O\z. n- 
:^^!feSfMJ^ 9 1 4 D . 9 1 5 D A^'H 1 oy— httffi 9 

3 1 Di:^^<^:^<^:fi;^C?.;^J:<;^i;■^Tfc. ^4(0y-h« 

@934DS:n- ^-^mmnmzm.u^^^z.t.-m-(i^ 

[0 2 9 5]^:^. p5^-V^^;i-STFTC0iii^#:)it' 
«, 5"■\'^^;^J^R!tffi«9 2 1 D, p+S^M'^m^9 2 
2D. 9 2 3 D. p+ S^Sifii^tl^g 2 4D. 9 2 5D 
7^^'J^fi£$nTt.i^o P+ M^SE^^MJ^9 2 4D. 9 2 5 
Dtip+ M^*$!i)M«9 2 2 D. 9 2 3DJ;i9fcU>}l 

i:^4®y- hM9 3 4D;5^a;^toTli^o ::t7fl;8ft 

!t#tt^W»±'l4(iP.^li;^^*^-r^«&tli. m4coy- hE 
^9 3 4D^Ji^fiX-r^^lC. p5^-\'^^;i/MTFTcO¥^ 
^*:)li:32«LTl^^g[5^i-(cm4<oy- MESS 9 3 4D^ 

[0 2 9 6] [^]!iS^«J 1 4 ] :*:g^iaBSfH«0?K^«5^^ 

7)5pItgT^*o ■fi^Jx.^i'. 1998, SID. "Characteristics 
and Driving Schemeof Polymer-Stabilized Monostable 
FLCD Exhibiting Fast Response Time andHigh Contra 
St Ratio with Gray-Scale Capability" by H. Furue e 
t al. 1997. SID DIGEST, 841, " A Ful 1-Color Thre 
sholdless Ant i ferroelectric LCDExhibi t ing Wide Vie 




(25) 

wing Angle with Fast Response Time" by T. Yoshida 
etal. 1996, J. Mater. Chem. 6(4), 671-673. "Thr 
esholdless antiferroelectricity in liquid crystals 
and its application to displays" by S. Inui et a 
1.^. *Hi^ffFlB5594569 mzm^-^tlfzl^^a^^^^^ 

[0 2 9 7] ^7.5=-'J -y^ffl-^-f -^JUX^^ 

i'xi' -y^Cffite^J^^iJ^&S^-r^SslWttffia (FLO 

V ^ StS^ f > ^ F L C 
7¥;^!^'t42r0 4 It-^T. MA 1 iC^f J:^?^£?ifil«'t4 
?^StIcfc-5^^^- K« THa 1 i -V^T.^ y=f-y^ 

Ha 1 f -V^^X-I- •y5">i7'^- h'FLCD" . ^4 6 
[51Jt>fflt)S^M«i*^l««^s»?R^^A. 1 9 9 9¥3 . 
fl, mi 3 1 *5=tUC^)M^.C7)" 

^B$^fij7)i/:^^-L CD" . w.^w,3mw,zn^i 9 

[0 2 9 8] gi4 1 tr^$tl^<t3lr,. CC!)J;'5;^j:?Si^ 

[0 2 9 9] Sfc, *^^aa^('*51/iTS?^i3l«te5rS^ 
-TMffi^S^^Sim^^B (A FLO i:U-5c S^^tt 

«#'i4s^-r^)®*^'$>o. t<Dm.Wins.m^±2. sv 

(-b:;H¥^i<] 1 /ini~2 ym) CDfeCOfc^msnT^^ 

-5)0 

[0 3 0 0] — ^ir. ML#lWitK?il^«ttg^ 

(- ffl V ^ -5. «^ ti « > Si ^ Jt ft W :^ ^ 

[0 3 0 1] /cCii, CC?DJ;-pnc«L^VMiiJS:^SI«ttil 
©JgSSS^SS I i C i iC J; o Tf£ 

[0 3 0 2] mmm 1 5 ] i^%m(DTFT\t%mm 1 

ICiifflT^::i:75^nrtgT$)-5. bp^, Riscya-t-y 
-tt. A S I C-/n-tr-7-t>-|?»'7-f i^oyo-t-y-ti-tijgffl 
LTfcS^liL. D/A=i>/N--37||w(t-^«aSislSS7i^^. 




#F»f¥l3-094I13 
(i«^«fiS. PHS. t/N'-f JU3>tfi-^) 

[0 3 0 3] f;e*®Mos F ET±ic»rBiiSse^ 

iM€rJ^fiKb, ^©±tC*%BJ<75TFT$ffl!/iT¥»#:|Hl 
ilifenJtgTS.^. ;iroj;5tI*:%aj«3affiL S I A^'ffl 
^-So IP*., SIMOX. Smart -Cut (SOITEC 

^(D^mmm.) . eltran (^^^y >t*it^tt<Da 
[0 3 0 4] sfc. ifm:m.m<D^m-^mmtmMm 1 ~ 

1 3<Di:C7)ctci7:c*a^!^^t3lt*^e./S^1«BK^fflV^Tfc^ 
[0 3 0 5] [^]5£^J 1 6 ] *:*SSt>iJT«, *S»BJSr 

[0 3 0 6] 113 5 (A) tt*S%BJSrfflVi;tELg5^ 
gHro±BllTfe?)o 035 (A) tC*3l^T, 4010 
4 0 11 tiia^gP. 4 0 12 ttV-XfflW*)lHl 

gs, 4 0 1 3«y- h«ift!H]gST$)i3, -^n^'noiE 

i(j|H|g&«KS^4 0 1 4~4 0 1 6 ^gXFF C4 0 17 

[0 3 0 7] zoiiin. 'pts.<t%mm^. ifSL<« 
0, y-')y^m u\'Oi>y'7'miih^^o) 7000. 

S-ilfW (|g 2 » U > i7*«) 7 0 0 1 :*^*^ nx t> 

[0 3 0 8] Sfc, 113 5 (B) «2^I^J£f!ltDEL«^ 
SM(7)Klf®1fjtTfeO, *«4 0 10. Tiaii4 0 2 1 
®±lligftlH]SSfflTFT «BL. ' ;iTttn5^^^^;i/S 
T F T t p 5" -V ^--JUS T F T $rffi^?^^*^*fc C M O S lel 
S&^H^LTl^i^o ) 4 0 2 2R.a^'iii^gi5fflTFT4 0 

2 3 (fib, iC-ettEL^^^C7)«at^^JW-r*TF 

FTtti>5t]CDl«it (h-7^y-h1«ifii/t«^hAy- 

[0 3 0 9] *^%BJ«. igiblHlSSffl T F T 4 0 2 2 > 
ill^gI5fflTFT4 0 2 3 trfSLTffll^-SCiiTi^'T'g-^. 

[0 3 10] 2|:P%BJS:ffit,iTlBi!jlHiSSfliTFT4 0 2 
2, ii]^g|5fflTFT4 0 2 3;^^^^bfc?>. 1Sfl§'«i|SfT 

T^f^Hr^^^iHiiiM i^mitm) 402 eroitcia^sPffiT 

FT4O230HU-r > <i:ft^W{X}gSt-r^MBJ#milM 

-nu^mmnMA 0 2 7&fl^B5f MBj#«fliibT 

(in?,) yi>'0 j^t.mitm^iKDWL'^m^ 

ffli.^^z<h*^*T'#^. ^LT, mmv.m4:0 2 7 ^mis. 
Lfci. mmm4 0 2 s^j^bxl, i®^«®4 0 2 7± 

[0 3 1 1] iXt-. ELe4 0 2 g^J^fi^T^. ELB 



[0 3 12] ^^mmWX'U. H-VX^^^fflt^^T^ 

^-«S^*^*Rrtgi:;5:^o ^Offiltrfe, fe^^H (CC 
M) i:^7-7^-JU^'-^ffi*-^*5-&:^c:;^it< Sfe^Tt 

[0313] EL)1402 9 ^J^fiX L/t ^©±lCll 
114 0 3 0$rJ^)5K-r§o IS®4 0 3 0 <hEL)14 0 2 9 

SSLV^o ^^eoT, K^4'TELB4 0 2 9 t^1i4 0 
3 0<&^^^8iT^*V ELIi4 0 2 9 $:^ffitt#HM 

[0 3 14] ;^ci:*3. *I|]^^JT«^114 0 3 0<i:LT. 
L i F (^-y^tU^^-^A) MtA 1 (TJl^S.-OA) M 
(75i»)Htjfi^fflVi«.c *#:6q!CttELll4 0 2 9JttC^ 
♦ ffiTl nmJPcOL i F (^-yftU^-^A) 
L. ^<7)±tl3 0 0 nm)?(75T;i'5::::"i7Al^Sr}^^-r 

fc^t^^o '^LTI^@4 0 3 0 (S4 0 3 1 T^^tl^fl® 

ii*Di/iTiHiiS4 0 1 6izmm-^n^. ^m4 o 1 
1S4 0 3 0 \zm^<Dms.^^^^tzsbconMM^ii^xh 

0, aSmtt'^-X hW*5|-4 0 3 2^^rLTF PC4 0 1 
7 tCjlEMSn^o 

[0 3 15] 4 0 3 1 iz^^tirzm.wzi5\^^xmU4 0 
3 0 i:i5ii4 0 1 6 ii^n.^mzmm.-r^rz&\z, mm 
mmm4 o 2 6Rt;^ifeijtM4 0 2 8tr3>:$'i7 
$:jK)«-r-Si£i^S:*^*^. cn^>ttBrBiiSie^4 0260 

■^«eJtM4 0 2 8(75X-y5^>yB# (E LBJi^fiXmlcDF^P 
2 8^X-7?>i7'-r^f^iC, )lPB^*e«iBi4 0 2 6 ST— 

i^xJiy'^y-^LXhA^K Bffl^6i^ii4 0 

2 6 i:ifei^M4 0 2 87!)t[H]i;Mfl&«!N.T*rLtf. □>^' 
[0 3 16] :iC0cfc5(CLTm$ti;tEL^^C0«® 
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<&«oT. /1-y->^-->3 »II6 0 0 3 . 5'E*W6 0 0 
4, *A'-i|?j6 0 0 OA^J^ijX^n^o 
[0 3 17] ELm^gPS:Ht:=t-5tLT. * 

/N'-1^ 6 0 0 0 tm^ 4 0 10 Wl^fJJtr U >i/« 7 

0 ootmmn. $ e.{c->-ij >i'*«7 0 0 ocdM'I 

[0 3 18] COi^. ;lCD5te«^^6 0 0 4«. *A*- 
iW6 0 0 0SrfiE«-r-5>fci?)©gE*»J<i:LTfcSltgT^o 
3fe«*t6 0 0 4 tLTtt, PVC (#U k'xjl/i; □ ^■'f 

H) . X7j^=^->ttfl&, i/U=i->S}H&. PVB (4^Ut* 

h) ^m^^^Z.tf)^X^^. CCD^«W6 0 0 40I*3ai 
[0 3 19] Sfc. 3te««6 0 0 4(7)it3!'X^--y— 2r 

[0 3 2 0] X'^— t)--S:^ltfc«-&, /t-y->^-->3 

>M6 0 0 3«x^— J±SiS?n-r^::i:^^T-^^= 

[0 3 2 1] ^fz. tlZ-^-^e 0 0 OiiLX\i. ilyT. 

r)l^-'yi^U. Xt->L-X«, FRP (Fibe 
rglass-Reinforced Plastic 
s) PVF (JJ^U b*x;UXJU:t5'r F) X^-^UA. 
V-f X — X^ ;l/A. :i^UxX-r;U7^' ;i^AS^cttTi7 U 
)iy^)VA^mi^^Z.t-^^Xt^, ^«**6 0 0 

4 iLTP VB^E VASfflV^-&«-&, 8J:+wmC9T;U 

[0 3 2 2] {iU. EL?l^*^b0^7t:^[R] (TtroMW- 
tCcfc-:>T«, :^A-« 6 0 0 O^^^'S^tt^W-r^ 

[0 3 2 3] ^fz. BBi^4 0 1 6tS->-U>i^«7 0 0 

oi5cfctKSiif«7 0 0 1 tmm.4 0 1 oL<Dmm^m-o 
XFPC40 i7i,zm.m.mzi^m^n^. 

\tmm4 0 1 6 tI-3l.iTi5iBJLfc*^. ffi©BS«^4 0 1 
4, 4 0 1 5t)FBHtt3bT->-U >i7'** 7 0 0 04dJ:ZJ^" 
Sit*^ 7 O O 1 CDT^jloTF P C 4 0 1 7 trfl:^e<)H 

[0 3 2 4] mmm 1 7] :^mmmxit. :^m^m^ 

fflt^THiffiWl 6 i:«S;^J:Sfl^^®EL^^SB«rf^S[ 
bfciJlJIIOViT. gl3 6 (A) . 3 6 (B) ^m^^XWi 
BJT^o 113 5 (A) . 35 (B) tiH i;#-^CDfeC7?« 

mc^^m^iaLx^^^^xm.mit'^w^-r^. 

[0 3 2 5] 03 6 (A) ttJ^HSSfi^y® E LS^gSCD 

±mmx&'o. mse (a) ^A-A'-e^KifLfeiKBii 

^0 3 6 (B) 




[0 3 2 6] ^Sfi^^J 1 7 (Cfi£oT. EL^^OT^ffi^ffi 
■3T/t-y->^-->3 >K6 0 0 3 ST^J1^)5^-r^. 

[0 3 2 7] ^etC. EL^^^a^i J;e>lrbT^E«« 
6 0 0 4$:I5l-t-5). C CD5t«W 6 0 0 4 t} /'^—^ Q 

ipi 6 0 0 4 tLX\t. PVC (3l^U fziJWd7D5'-r 
F) . x#^->^I&, ->ija->^aiS&, PVB (d^Uf 

h) ?rffl<.i-5.^i::^^'T€^c 6 0 0 4 <7)f*3gP 

[0 3 2 8] ^fc, 6 0 0 4C0't>t-X^— 9— ^ 

[0 3 2 9] X^-it-*iattAc«^. /1-y->'<-->3 
>ai6 0 0 3{tX^-'>f—l±^M^'t^z.t-f)^-r:t^, 

[0 3 3 0] ^Tz. ti/^^-^e 0 0 0 tLr\i. ii'yT. 

^S, T;i/5X'i7AlS< 7,^>L'X1S, FRP (F i b e 
rglass-Reinforced Plastic 
s) PVF (5^:U t:n;U7;i-:t^1' F) 

4 iLTP VB-I^'E VASr«t>^«-&. ^+Mm©7;V 

5 X-^i^/jN-f Jl^i?: P V F 7 1- ^UA^V'T ^— 7 ;i/AT' 

[0 3 3 1] {HL. EL^^75^e>«^7t:;^r^ (.%(dwl^ 

tCJcoTtt. ;t»A'-1vt6 0 0 0d^*S^14^*f ^ 

[0 3 3 2] i^tC. 36«*t6 0 0 4$fflV^T*A— 
0 0 0 ^J^«Lfcf*> 6 0 0 4 (Dmm (^MS) 

^ffi^cfc^tC^U— 6 0 0 1 ^rlXOf^lt-S. 7 

A«6 0 0 Kii— u>y*^ mmMt\.xmmr^) 

6 0 0 2 (CckoTjg«$tl^. ->-U>y« 
6 0 0 2 thX\t. ^®{t'l4W&^fflt'^^<0*^'$f^L.t'^ 

;^i*3. ->-'J >i7'M6 0 0 2 «T^^7t'tt7lc:Ji-^®E 

U >i7'«6 0 0 2CDP«gg|5tr$£jt^J<&^JnLTS-pT=b^ 

[0 3 3 3] Sfc, SS^4 0 1 6«->-U>y«6 0 0 
2<i:S«4 0 1 0 t<nm^^m.-DX¥ V C A 0 1 7 (r« 
^WtCjgii?£Sn-5<. 7i£*3. C:iT«iB^4 0 1 6 t;-Ol^ 
TlttBJbfc*^, ft!l©@e^4 0 1 4. 4 0 1 5t)|HHfHL 
T->-'J >y«6 0 0 2<OT&il-:?TFPC4 0 1 7 

[0 3 3 4] mmm 1 8 1 mmm i e iJcttJ^iisg^^J i 
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sg^^ji 7. 1 ^x\t%t^'T:fj\zmM^n^mmzu-DX 

-««J^H3 7iC, ±ffl1tifi$rll3 8 (A) \Z. M^M^ 
El 3 8 (B) iC^-To E13 7, 03 8 (A) RI/E 3 8 
(B) T«*^ffi«tt-^^ffll'^^<^'^Sl^tC#BB-t-n«^ 

^jOia^gPcr)«it5r^SS0'J 17,18 tC^bffl LTE 

[0 3 3 5] 0 3 7 }Ci5ViT. S«3 5 0 1 ±.\zm»^ 
tlfzT.^ y^yCfmTFT 3 5 0 2 lS*:il%0J<7)NT F 

T^ffli/^Tj^fig^n?) (ii]^fn~i 3#Bi) . ^mm 
u±7.izi^^rim^^\tu^^o:)xmm\t^^-t^. fit. 

F T ffl 1/ i T fl^ fiX b T « t);^j: t > = 

[0 3 3 6] S7t. mmummTF t 3 5 o 3 

0J©NTFT^fflliT®fiS;$n-2)» CC73i^> X^y^ 
>i/fflTFT 3 5 0 2roKl/^>iS03 0 3 5ttiH^3 

0 3 6 \zj:-z>xm^mmmTFT(Dy- hmms 037 
\zn^mzmm^nx\^^^o y- hsa«e3 0 3 Q/Jj^^t, 

-f •75^>i'*fflTFT 3 5 0 2 0y-hM3 0 3 9 a. 
3 0 3 9 htmzSX^^^. nc*5. HB^^^iNltC/j^yc 
j6. 0 3 8 (A) Ttty- MHIS3 0 3 9RU:y-h« 
M3037. 3039a. 3 0 3 9 b 1 BCO.J^^L*''^ 
UT^^:^J:^^75^^ *^tt0 3 7l'5^-rJ:5 2@tCfj:oTt.^ 

[0 3 3 7] z<Dt^, mmmmmTFT 3 5 0 3:0^* 

SitSiJIJIIffl T F T E L «^ ^&Sitn^««t»*$iJS?T^fc 

i^(Dmi-x&^rzi!t). §'<<DmM-/)mri. mizj^^'^^it 

^. ^(Dfztb. «Si!*J«fflTFTOKK>#JlC, -ir- 

^m.''f^^m^m<Dmmtm!i>xm^j}x$)^o 
[0 3 3 8] mtz, :^m:m.mx'itmmummT F T 3 5 
0 3^'>>if)vy-hmi&xm^Lx\^^^^^. i«m«T 

FTi&ia^iJ(3-p;^cttf/tv;l/5^y- h-«j6<i:LTt)^t/^. 

^ ^(r. ^I^(;DTFT&M?'J^r^nc^fTllKMtc?"r^- 
^^oizLfzmiktl'X'hSi^'^ :i(DJiorj.mmt.miz 

ii^'-^itnmt\.xm)iXh^o 

[0 3 3 9] Sfc. 03 8 (A) \Zm-tiiO\Z. MMU 
ISgifflTFT 3 5 0 3(D'f— htt®3 0 3 7 LU^WM^t 
3 5 0 4T'S^$n^ffi«-C. «8itSiJiaifflTFT 3 5 0 3 




L^. 3 5 0 4-r^$n^«^T«a>x>-9-;^)^m^ 
:i03>x>tt3 5 0 4««J(S$iJtflfflTFT 3 5 

<hLT^*gT^. h* K >BS«S 3 0 4 0 

ii&igg («jiSiii) 3 6 0 1 \zm.m.^ri. n\z-'^<Dm.m^ 

[0 3 4 0] X-r •y9">^fflTFT3 5 0 2Ry:m«SSa 
ffllfflTFT 3 5 0 Z(D±.\Z\tW, 1 ->^— v-a >M3 

0 4 i;o^*^tte.n, ^(D}L\zmm^mm:-x:t^^^iB{m 

3 0 4 27»^'JK5£$n^o ¥a{tlii3 0 4 2§rfflV^TTF 

[0 3 4 1] Sfc, 3 0 4 SttStJttcOiaSl.i^WMTJiC 

T 3 5 0 3(75 HU-f >l3««WiCgEii9tSn?>. 

3 0 4 3ibT«TJI/5^'^7A^#Ii. ^^^JlSfcti 

[0 3 4 2] i/i, (*fSL<««BB) -cm^ 

nfc/N'>i7 3 0 4 4a. 3 0 4 4bfrJ;i9fl^fiX$nfcjf 
(H^iCfflS-r^) (7)4^tC^^)i3 0 4 5*^*}^BK$n 

. G (i^) . B («) c^^fetcmLfc^^HS: 
{tO^i-ttTfc^^^o ^^Bt-r^^tSSELWilSftLTtt 

iLTti, 7}^iJ/l77x-lx>t'nL-> (PPV) 

/j^u t*n;i/:^;i/A*y-;p (pvk) 5^, #ij7;P^i/> 

[0 3 4 3] P P V?S=fi-^ELttf4<i:L-T(S«>^ 

;^j:SC0fcCD75^'^^7i^. 0iJ;^«' TH. Shenk. H. Becker, 0. Ge 
Isen, E. Kluge, W. Kreuder, and H. Spreitzer, "Polymers 
forLight Emitting Diodes" , Euro Display, Proceeding 
s. 1 999, p. 33-37 J ^!^P5pio-92576 -^^L^fglCfS 

[0 3 4 4] ^W-mt£%^miiiyX\t. 

-5^7^)1 ICtiTi^ U 7 x:i > t'n 1/ >^ L < U T;!' 
4^JU7x:iU>?:fflV^n«Ml'^. JiiJl«3 0~ 1 5 0 n 
m (if ^L< «4 0~ 1 0 0 nm) f^tWit^^^o 

[0 3 4 5] {BL, J[i^±CD#iJti%^lltLTffll.^^;i<i: 
W-ir^-5.WtSIELWif(7)-fyT$>oT, cntllfiSTS 
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[0 3 4 6] mx^t. if.'mm.mx\tif^')-^-n^uPt^% 

[0 3 4 7] *^Sg^JT««^)i 3 0 4 5 C75±tc P E D 
OT (rf^U 5^:^:7 x» S/ittPAn i (#UTr^U 
» T/j:^IE?LffiAB 3 0 4 6 SrlSltfc^li^jg® E L 
BibTV^-5o ^LT, IE?LaAll3 0 4 6<7)±t3«S 
B^^ftj^Tfe-S^^SS 0 4 7^^'I§l-t^.n-5)o 2|s:SB£««JW 
3 0 4 5T^fiR$tlfc7t«±®ffl'Jt'[RJA^-3 
T (TFTro±:;^(C[R]*^-:3T) j^^M^n^fesI). 

^7^;)l-1^iE7LffiA)l<&fl^JiXLfcftTfl^^-r^rc«6. "J^ 

[0 3 4 8] 1^113 0 4 7 KTfl^fi£$n/cBt*TEL^ 
^ 3 5 0 5*^'^fiS:f :^i*3. ;i;iTl^3EL*^ 3 5 
0 5 iii^miS (^®) 3 0 4 3. %%m 3 0 4 5. 
IE7LaAS3 0 4 6Ry:|^®3 0 4 7 T:fl^fi£$n^c:$^'f 
:^-h'&ffi-ro gl3 8 (A) IC^-Tct 5 (iSi^ffi® 3 0 
4 3 ISilis^raffi^f'SfS— &-rSfcJ6. il^^#::^/^EL 

[0 3 4 9] *5^SSfyTtt. l^<S3 0 4 7O 

±H$e.tcm2/-?->>"^-->3 >M3 0 4 8<£a§:ttTV^ 
^« ^2 A°-y v"<-->3 >Si3 0 4 SiLTttMHa^ 

tEL^^ch^jlKfr-r^:itTS)'Q. Wit E L 

\\L\z cfc ^'^Mt ^155 i > E L mAii-^ e. cDflJi:^ X 

[0 3 5 0] R±(7)J;^>lC*tS«BJOEL^5^/N'^'-Jl'« 

■V UTaAic?i^^«si!SiJWfflTFTi^w-r^o 

E Lg5^/1t>;l'*^*t#^n-5. 

[0 3 5 1] fi.^. *^SS0ijro1«RXtt, ^Mt^J 1-13 

IIS6^^y2 2CD«?-«§§®^^gBi:LT*^Sg«'iJ<D 

[0 3 5 2] \MmA 1 9 ] *ll]!iSfy-Ctt. 1 8 

llS^tyhiii^gl^lCfcV^T. EL^^ 3 5 0 5©1«j&$:Jg 

^^^ktdm^z•o\^xmR■^^, m.mz\-m3 g^fflv^ 

■5. 7i*3. 0 3 7(D«jfi<hSn£^,^.ttELS^^COgl55i-t 




(29) 

[0 3 5 3] as QlCiiViT. «8fiSiJffllffl T F T 3 5 0 
3«*^%BJcOPTFT^fflViTJgfiX$n^. f^M-/n 

-txitmrnm i ~ 1 3 ^^mtni^^^^^K 
[0 3 5 4] :$immmr'\t. mmmw. (UrS) 3050 

[0 3 5 5] ^LT, iii6^]^T7i^/N*>i' 3 0 5 1 a> 
3 0 5 Ibtmm-^ntzm:. j§?K^flJlCj;0#U 

^jUA-y-jPT/.t'S^!^® 3 0 5 2*^*j^pKsn^o ^ro 

±(r(S:^U'i'AT-tr^Jl/7i2:h^-— h (acacKt* 
tesn-S) T7^j:^«^ffiA)13 0 5 3. TJ1.5nl7A^ 
^T?i^»1i3 0 5 4;^^'BfiX^n^. Bffi3 
0 5 4*V'?-y->^-v'3 >St<i:LTfctSltgt"^. :i-5b 
TEL*? 3 7 0 l^^'fl^fiXSn^o 
[0 3 5 6] *||)!®fy©«^> ^^H3 0 5 2T%^t 

[0 3 5 7] uio. i^mmm<nmmt. mmm i ~ 1 3 

[0 3 5 8] mmm 2 0 ] :$-mmmx'\t. n 3 s 
(B) \z^Lrzm^mt\tmti:^mm(DmmtLrzm-^ 

(7)0i)(C-Ot,iTgl4 0 (A) ~I114 0 (C) \Zm-r. U 

*^S£{«Jtri5liT, 3 8 0 1 lax-f ■y5^>^fflTF 
T 3 8 0 2©V-7.E)^< 3 8 0 3«Z'r ■y5^>i^fflT 
F T 3 8 0 2 ® -Sr- hE^. 3 8 0 4 T F 

T, 3 8 0 5 lin>x>+)-. 3 8 0 6. 3 8 0 8 (ittSt 
3 8 0 7«ELPS?i:-r§o 
[0 3 5 9] 114 0 (A) — 0©iii*WT«Sit#^*& 
113 8 0 6^*jlib/c«-&«€^JT*^<, ip-&. -C)<7) 
iS^A^mffi^^iD^S 8 0 6 ^'P'blzM^Uiiti.^J^^iZ 

mii^^nx\^^^.^jz(^m^&^o itiii«i&^ 

[0 3 6 0] ^fz. m4 0 (B) it. «at#^«&«S3 8 0 
8 hmWi 3 8 0 3 i WirHSttfc«-&0«^i]TS) 

-So :^J;43. El 4 0 (B) T««8S#^«^S^3 8 0 8 ty- 

hBEHs 8 0 3 izAmr£^ti.f^^j:oizm»rzmittu^ 
m^. mmm^B3 8 0 8 t'f-hmm3 8 0 3 tr'm 

[0 3 6 1] ^fz. 114 0 (C) (i. 114 0 (B) (Dm 

mizmmzmmmf^ii^ 3 s o 8 ^y- hmm 3 8 0 3 1 
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^fc, «S{t«S&«^ 3 8 0 8 ^y- 3 8 0 3 CDV^T 

nA^-:^<i:*/S:SJ:-5t-Klt-2):ii:feW^iT*-5. Z.CO 

m^. n.mmhm(D^^t:m.iirz.ti]^T'^^fztt). m 
[0 3 6 2] f^ii. :^m:mm<Dmmt. sisfify i~ i 

3, 1 5-1 7©«BK<i:eSt3iffl*^*:)i+Tl8M-r^3: 

[0 3 6 3] [^Sg^Jai] ^JiSfyi 8iC5^brcgl3 
8 (A) , 3 8 (B) Ttt«affi$iJ»fflTFT3 5 0 3C9 

y-b\zi:)^t^^n.m^^1^t^rziblz:2>5^>-^3 5 0 

4^m^^mmLvxi^^y)^. r]>x>-y-3 5 0 4€r« 

fflTFT 3 5 0 3 <i:LT*]^«aj 1 ~ 1 3 tC^TJ: ^ T'J:* 
^^BJCDNTFT^rffll^^TVi^/cfe. y— h^6iftM$::^^ 

WLTv^-So z.<Dmfj.r)^-:)rz$nmz izv-h 
mzmi^^,^jzmmt^^^. 

[0 3 6 4] CC0^^^4«4^-VA>'^>X«, ±fBy 

[0 3 6 5] S/z, |gj5£#>J2 0tC^Lfclll4 0 (A) ~ 
(C) (7)<fiitI*5l^Tfe|5HII(::, =i>7'>+t-3 8 0 5^ 

[0 3 6 6] u^. :^m.mm<Dmmt. ^mm i ~ i 

3. 1 6-2 0<7)1i^iSaiCffi.^^t?-&T*JIST^:i 

\.^^zt\i^itj]X'$>^o uii^mmi 7f}^ibmmm2 2 

TB.ZSv>^'r=T-)lMTFTtmC^^m-rz.titmvt. 
XhUlK 

[0 3 6 7] [*S6^J2 2] *^B^^IIMLTfl^^$ 

tifzTFT^m ^^fz^mi$-mm. itm ^ u ^mi^m^^m 
xm.^]^/vtzm.^mss'^xiz:$^^BM{t&mx^^o 

[0 3 6 8] ^(DMUm^m^tLXit. f5^^*^ 
5. T^S^^^;!/;^/^, ypi^xi?^- (iJ7S^;ttt-7 

m^mmiim (^A*-r;i/a>tf3.-^', 

«?ij€:il3 2S.t/113 SH^-Tc 
[0 3 6 9] il3 2 (A) tt/'^-V±;l'n>tfi-^T- 




^ 0 . ^^ft: 2 0 0 1 . mmXf]^ 2 0 0 2, S^SB 2 
0 0 3. =»^-7}^-F2 0 0 4TlifiK$n^. ^^BJSrlS 
^A^'jSP 2 0 0 2. 2 0 0 3 ^^WffiOffi^fiJ 

[0 3 7 0] 133 2 (B) lit*x:^*^5T'$.'9. 
2 10 1, ^^mm 2 10 2. W^A^'jgP 2103, li 
ftX-f -y ? 2 1 0 4 , X U - 2 1 0 5 , S^SP 2 1 
0 6Tt#^Sn^o *^HJS:«5^^«2 10 2, W^A 

;^)gri2 1 0 s^p'tomtDm^Mmm^izmm-t^^t-/)^ 

[0 3 7 1] 0 3 2 (C) tt^AWJl/3>lf:i-^ 
-h'Jl/a >k"a.-^) *#:2 2 0 1, 

2 2 0 2, S^g|52 2 0 3, jSI^T.-l' -^^2 2 0 4, « 

s^afi2 2 0 bx-mi^^n^o ^mM\,t^^mm2 2 0 

[0 3 7 2] g|3 2 (D) \tzi-^)Vm.'f^7sfV^-^ 
$, 0 , 2 3 0 1, SS^E 2 3 0 2, 7- AgR 2 3 

0 sr-mf^-^n^o *%B^tt«^sa2 3 0 2^^ote 

[0 3 7 3] 03 2 (E) ^T'Di^^'A^lS^Lfcffi^ 

O , 2 4 0 1, S^SB 2 4 0 2. X 2 4 

0 3. tmmt^2 4 0 4. jgf^X-r 7^2 4 0 5T«fiK 
$nSo ;i«g«ttfaMfej«#;ibTDVD (Digt 

al Versatile Disc) , CD^^fflV^ ^S^^K-^^iS 

%0^«^ssfi2 4 0 2^^(Dm<Dm^m'&\B\mzmm 

[0 3 7 4] 03 2 (F) \t'fi^'^)Vt}^5'-V$)<0. * 
#: 2 5 0 1 . *S5:SB 2 5 0 2, g^BSSP 2 5 0 3. }*f^ 
7, < -75^2 5 0 4, S^SR (0S^b;^!:lO T«fi£$tl 
*%BJ^£S^SB2 5 0 2 ■f'^roffi©^-^ WHIK 

[0 3 7 5] 03 3 (A) [tya>hm-fnz^jLi;^- 
TS>0. ^S^fi2 6 0 1. X^:7U->2 6 0 2T«^ 

[0 3 7 6] 03 3 (B) tSUTSyovxi'iS'-T^ 
0. *^2 7 0 1. *5^fifi2 702, 5 7-270 
3, Xi7U->2 7 0 4T«fiX$n^o *5!0^tta5^S 

[0 3 7 7] /cC*3. 033 (C) «, 03 3 (A) 'SiZf 

03 3 (B) 4'l'*5lt^^S^Sfi2 6 0 1 , 2 7 0 2© 

mmo:>—m^^Lrzmx'$>^o ^^^m.2 e o i, 27 

0 2 tt, ^jl^^JS 2801, 5^-2802, 280 
4-2 8 0 6, ^T'-f ^D-r ^yi? ? ^-2 8 0 3, 7^' J X 
A 2 8 0 7 . J^B^a^S^SS 2 8 0 8. liiaMIS 280 
9. gS>t^^J^2 8 1 OT^BK^n^o Sl^it^?S2 8 
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SitTS.c.TfeJ;!'^. 03 3 (C) ff;'*3V^T^ 

[0 3 7 8] ^fc, 03 3 (D) tt, 03 3 (C) ct't' 
45lt^^M^*?ft2 8 0 1 CD«jfi<7)-«aJ€r3^Lfc0T$) 
-5= *SIS6^JT«. fm%^^h2 8 0 Ui, U :7l/i7^ 
-2 8 11. 7t#,2 8 12. l/>XTl/-f 2 8 13, 2 

8 1 4, dT^^ife^^ 2 8 1 5, »^tU>X'2 8 1 6T 

«)5g$n-5o 7S*5, 03 3 (D) \z^\.rzim^^Jh\t 
[0 3 7 9] \ix±<^mz. i^mm^m-w-mm\tm.mm. 

1~2 1 05i:(Dct^;^d;ia*--&*3ii-A^bJSSti^^fflViT 
[0 3 8 0] 

MFTcom^14^«{STs::i:^^'Rrtg<t;^i-Dfc= 

m (C, ^ >X tiffitlfc n^^'^-~JVmT F T i p ^ 

^ T F T i $:iSia*-& t)-&T CMOS [Hlg& ^fl^fig-T 

[0 3 8 1] 5^>lC. 2|5:%0JT«¥#^*:C7)^^B{l:t::fflV^ 

fl:ch|5l(l#tCfTt>tl^7ts6. x;i/-7"-y h*rf6T$-li-^ct 
[0 3 8 2] S/i. £i,±CDck^tCTFTT*ItrlH|g&«>ft 

[SfficDffi^fiSi^] 

[01] *»HJOT FT<Df^^Xg^S^T»f®0o 
SSfl^ffi 1 ) 

[0 2] *%BJ©TFTCD^1^SXg$5^-r»f®0o 
Jgfl^^l) 

[0 3] Y-\-mm<DW^'Ammm. mmmmi) 
[0 4] ii^#tt:)ios[55j'K(fDS0o immmmi) 

[0 5] *%BJ©TFTWf^^lS^5^t"Kifffi0c 
Sgfl^ffi2) 

[0 6] 3^%B^cDTFT(Di^SXg^5^TCK®0o 
MJK8I2) 



(31) 
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[117] *^0jcoTFTCDK(ffflgio mumms) 

mS] *^B^CDTFT(75fef®lllo (^MJKSI 4 ) 
[13 9] *%BJ(75TFT<7)KlfEllo (Mm^mA) 
[0 1 0] *%BJ(7)?^S^^S«C9«IO&^5^-rSc 

[SI 1} *%0J<7)iligg|l. CMOSIh1JS©±®I21. 
(^JS^J 1 ) 

[012] *^BjCDTi7 7^-i' :/V h U i^XSfficoKlf® 
IHo (^]!i^J 1 ) 

[013] ifmmmmm(D^mTM'k^twimm. 
immm i ) 

[014] *»BJ©ii]^SI5©f^©I@^^-rPWffl0o 

1 ) 

[015] *%BJ<7)CMOS|5]SS00f^MXS^^-r»fffi 
0o (^jSSM 1 ) 
[016] *:^BJ(DCMOSlHlg§<^f^»iX^S:5^-rKlfffi 

0. mmm i ) 

[017] *%0J©CMOSlH]g&©{^MXS5r5^TW® 
0O (*)!ig^!l2) 
[018] *5^BJ(7)CMOSIs]SSC0f^MXS?:5^"rWffi 

0, inmrn^) 

[019] *%B^(7)CMOS[i]SS<73{'PSSXg^*-r8lfffi 
00 (lfe5S^J4) 
[02 0] i^^BjoCMO SlHlgSOf^filS&^TKffi 

00 (^sg^ijs) 

[02 1] *%BJ©CMOS[l]iS©f^SXg5r^-rWfffi 

[02 2] I cpx.y^>^mm<D-:f^x-7±^mm^ 
[02 3] vju^-x/w ^-'i'n'r;v:^itc7) I CFx-y^ 

> ySB©«^0To (^Sg0^J 7 ) 
[0 2 4] AW 7X/'^'7— ^^-T^-Z-^-ft 9<^'lt0o m 

mm 7) 
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